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ABSTRACT
S tu d ie s  w ere co n d u c ted  o v e r  a  t h r e e - y e a r  
p e r io d  to  d e te rm in e  th e  e f f e c t  o f  o(—cyclopropyl~{)(“
( 4 -m eth o x y p h en y l) - 5 -p y rim id in e m e th a n o l (an cy m id o l)  on 
c e r t a i n  h o r t i c u l t u r a l  c r o p s .  I n  a d d i t io n  to  an cy — 
m id o l, s u c c in ic  a c id -2 ,2 -d im e th y lh y d ra z id e  (SADH) and 
a  g i b b e r e l l i n  (GA) w ere a l s o  u se d  in  th e  i n v e s t i g a t i o n s .
C rops s tu d ie d  in c lu d e d  th e s e  fo o d  c ro p s :  
tom ato  ( L y c o p e rs ico n  e sc u le n tu m  L . ) ,  b e l l  p e p p e r  
( Capsicum  f r u te s c e n s  L . v a r .  Grossum B a i le y ) ,  h o t  
p e p p e r  ( £ .  annuum L . ) ,  e g g p la n t  ( Solanum  m elongena L . ) ,  
cabbage ( B r a s s ic a  o le r a c e a  v a r .  c a p i t a t a  L . ) ,  c a u l i ­
f lo w e r  ( B r a s s ic a  o le r a c e a  v a r .  b o t r y t i s  L . ) ,  and 
b r o c c o l i  (B . o le r a c e a  v a r .  i t a l i c a  P le n c k ) . A d d it io n a l  
s t u d i e s  w ere co n d u c ted  w ith  m a rig o ld  ( T ag e te s  e r e c t a  
L . ) ,  z in n ia  (Z in n ia  e le g a n s , J a c q . ) ,  and  p e tu n ia  
(P e tu n ia  h y b r id a , V ilm .) .
E x p erim en ts  o f  an  e x p lo r a to r y  n a tu re  w ere 
p e rfo rm ed  i n  th e  f a l l  o f  1972 . P la n t s  o f  to m a to , sw eet 
p e p p e r , and e g g p la n t  w ere s u b je c te d  t o  4 l e v e l s  o f  
ancym ido l and 4 l e v e l s  o f  GA in  a com plete  f a c t o r i a l  
e x p e rim e n t i n  a random ized  b lo c k  d e s ig n  w ith  3 r e p l i ­
c a t i o n s .  These c o n c e n t r a t io n  l e v e l s — 0 , 1 , 10 and  100
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ppm— p ro d u ced  some s i g n i f i c a n t  e f f e c t s .  H e ig h t o f  
sw eet p e p p e r  p l a n t  was red u ce d  by in c r e a s in g  concen­
t r a t i o n s  o f  an cy m id o l. H e ig h t was n o t a f f e c t e d  by 
GA. A ncym idol red u ce d  f r o s t  damage to  e g g p la n t .
A com ple te  4 x 2  f a c t o r i a l  ex p e rim en t a r ra n g e d  
i n  a random ized  b lo c k  d e s ig n  w ith  3 b lo c k s  was u sed  t o  
d e te rm in e  e f f e c t s  o f  c o n c e n t r a t io n  and amount o f  
ancym ido l on h o t  p e p p e r . I n c r e a s in g  c o n c e n t r a t io n  o f  
ancym ido l was e f f e c t i v e  i n  in c r e a s in g  re sp o n se  to  
an cy m id o l. I n c r e a s in g  amount o f  s o lu t io n  was 
e f f e c t i v e  i n  in c r e a s in g  re sp o n se  i n  o n ly  1 o u t o f  3 
p a ra m e te rs  m easu red . D i f f e r e n t  c o n c e n t r a t io n s  o f  
ancym ido l on h o t  p e p p e rs  ca u sed  a h ig h ly  s i g n i f i c a n t  
r e d u c t io n  i n  h e ig h t  o f  p la n t  a t  age 39 d a y s , a  h ig h ly  
s i g n i f i c a n t  r e d u c t io n  in  h e ig h t  o f  p l a n t  a t  age 44 
d a y s , and  a  h ig h ly  s i g n i f i c a n t  r e d u c t io n  i n  number o f  
f lo w e r s .  I n c r e a s in g  th e  amount o f  ancym ido l p ro d u ced  
a  h ig h ly  s i g n i f i c a n t  r e d u c t io n  o n ly  i n  h e ig h t  o f  p la n t  
a t  age 39 d a y s .
W ith to m a to , e g g p la n t ,  b e l l  p e p p e r , and h o t 
p e p p e r  a  s e t  o f  f i e l d  ex p e rim e n ts  w ere p erfo rm ed  to  
d e te rm in e  th e  e f f e c t  o f  m ethod o f  a p p l i c a t i o n  in  
a d d i t io n  t o  e f f e c t s  o f  ancym ido l and GA. No s i g n i f i c a n t  
d i f f e r e n c e s  w ere found  among m ethods w hich  in c lu d e d  s o i l  
d re n c h , s p ra y  u n t i l  r u n o f f ,  and co m b in a tio n  o f  th e  tw o . 
Ancymidol in c r e a s e d  and GA d e c re a se d  w e ig h t o f  to m ato
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f r u i t .  B oth  c h e m ic a ls  red u ced  number o f  f r u i t  p e r  
p l a n t .  A ncym idol a p p l ie d  by  i t s e l f  in c r e a s e d  number 
o f  f r u i t  p e r  p l a n t .  Ancymidol in c re a s e d  y i e l d .  GA 
d e la y e d  h a r v e s t .
A ncym idol and GA had no e f f e c t  on w e ig h t o f  
i n d iv i d u a l  f r u i t  o f  e g g p la n t .  GA and ancy m id o l 
in c r e a s e d  days to  h a r v e s t ,  GA red u ced  y i e l d  o f  
e g g p la n t .  Y ie ld  and number o f  f r u i t  o f  b e l l  p e p p e r  
p l a n t s  r e c e iv in g  o n ly  ancym ido l was g r e a t e r  th a n  
c o n t r o l s .  GA red u ced  y i e l d .
W eight o f  h o t p ep p e r p la n t s  r e c e iv in g  o n ly  
an cy m id o l was g r e a t e r  th a n  c o n t r o l s .
R e d u c tio n  i n  h e ig h t o f  f a l l  to m a to  p la n t s  by 
an cy m id o l was ou tgrow n a f t e r  age 89 d a y s . GA in c r e a s e d  
h e ig h t  and num ber o f  nod es . A ncym idol an d  GA red u ced  
d ay s t o  h a r v e s t .  W eight o f  f r u i t ,  y i e l d ,  d ia m e te r  and 
h e ig h t  o f  f r u i t  w ere n o t a f f e c t e d .
A ncym idol red u ced  s i z e  o f  head  o f  cabbage and 
in c r e a s e d  s i z e  o f  c u rd  o f  c a u l i f lo w e r .  Ancym idol 
p ro d u ced  a more com pact cu rd  th a n  c o n t r o l s .
SADH re d u c e d  b o l t in g  i n  cabbage , d e la y e d  m a tu r i ty  
i n  b r o c c o l i .
A ncym idol reduced  h e ig h t  in  p e tu n ia ,  z i n n ia ,  
and  m a rig o ld ; in c re a s e d  b ra n c h in g  in  p e tu n ia ,  and 
d e la y e d  f i r s t  bloom  b u t no t second  and t h i r d  b lo o m s.
GA in c re a s e d  h e ig h t  o f  m a rig o ld .
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INTRODUCTION
The p o p u la t io n  o f  th e  w orld  c o n tin u e s  to  in c re a s e  
i n  s i z e ,  w h ile  th e  amount o f  la n d  a v a i la b le  f o r  th e  p ro ­
d u c t io n  o f  food  i s  d e c re a s in g . At th e  p r e s e n t  r a t e  o f  
p o p u la t io n  in c r e a s e ,  food  s u p p l ie s  must in c re a s e  by So 
p e rc e n t  by 1985 to  a v e r t  fam ine (5 7 ) .
The o b je c t iv e  o f  t h i s  d i s s e r t a t i o n  s tu d y  i s  to  
p ro v id e  in fo rm a tio n  w hich would a id  in  th e  more e f f e c t iv e  
u t i l i z a t i o n  o f  th e  a v a i la b le  la n d  th ro u g h  th e  use  o f  
grow th r e g u la to r s .  The la n d  a re a  would be more e f f i ­
c i e n t l y  u sed  by in c r e a s in g  th e  o u tp u t ,  i . e . ,  th e  y i e ld  
p e r  u n i t  la n d  a r e a ,  p e r  u n i t  t im e .
A lthough many o f  th e  u se s  o f  grow th r e t a r d a n t s  
in v o lv e  o rn a m e n ta ls , th e  m a n u fa c tu re rs  o f  g row th 
r e t a r d a n t s  a re  m ost in t r ig u e d  by th e  p o t e n t i a l  o f f e r e d  by 
u se  o f  grow th r e t a r d a n t  f o r  in c r e a s in g  c rop  e f f i c i e n c y ,  
lo w erin g  la b o r  c o s t s ,  and a l l e v i a t i n g  th e  grow ing w orld  
fo o d  c r i s i s  ( 1 ) .  I n  Europe grow th  r e ta r d a n t s  have been  
u sed  com m ercia lly  f o r  th e  c o n t r o l  o f  lo d g in g  in  w h ea t.
The e f f e c t i v e  o u tp u t o f  a  h o r t i c u l t u r a l  c ro p  would be 
im proved i f  an a p p l ic a t io n  o f  one o r  more g row th  sub­
s ta n c e s  was e f f e c t iv e  in  re d u c in g  th e  tim e from  se ed  to  
h a rv e s t  (1 7 , 144 ) o r  in  c o n c e n tr a t in g  th e  m a tu r i ty  to  
f a c i l i t a t e  o n c e -o v e r  m ech an ica l h a rv e s t  (124 , 3 5 ) . There
i s  th e  p o s s i b i l i t y  o f  in c r e a s in g  th e  y i e l d  o f  each  
p l a n t  (129) o r  o f  in c r e a s in g  th e  y i e l d  p e r  a c re  by 
p ro d u c in g  s m a l le r  p l a n t s  o f  com parab le  y i e l d  sp aced  
more c l o s e ly  i n  th e  f i e l d  (1 3 5 ) .
The f a c t  t h a t  th e  e f f e c t s  o f  grow th  su b ­
s t a n c e s — in c lu d in g  b o th  g row th  r e t a r d a n t s  and g row th  
s t im u la n t s — a re  s e l e c t i v e  i n  t h e i r  e f f e c t s  s u g g e s ts  
n o t  o n ly  p r a c t i c a l  h o r t i c u l t u r a l  a p p l i c a t io n s  b u t  a l s o  
p o s s i b i l i t i e s  f o r  a n a ly s i s  o f  th e  p h y s io lo g y  o f  a 
num ber o f  g row th  phenom ena.
T h is  s tu d y  was co n d u c ted  to  e x p lo re  p o s s ib le  
p r a c t i c a l  b e n e f i t s  o f  th e  re s p o n s e s  o f  c e r t a i n  h o r t i ­
c u l t u r a l  c ro p s  to  ch e m ic a l t r e a tm e n ts — in  p a r t i c u l a r  
t r e a tm e n t s  w ith  th e  g row th  r e t a r d a n t ,  < £ cy c lo p ro p y l-o (-  
(4 -m e th o x y p h e n y l)-5 -p y r im id in e m e th a n o l (a n c y m id o l) . In  
a d d i t i o n  t o  ancym ido l two o th e r  ch e m ic a ls  w ere u se d  in  
t h i s  s tu d y .  They w ere g i b b e r e l l i c  a c id  (GA^) and 
s u c c in ic  a c id -2 ,2 -d im e th y lh y d ra z id e  (SADH). The fo llo w ­
in g  a s p e c t s  o f  h o r t i c u l t u r a l  c ro p s  w ere exam ined to  
d e te rm in e  th e  e f f e c t s  o f  th e  c h em ic a l t r e a tm e n ts :
(1 ) th e  t o t a l  y i e l d  p e r  p la n t ;
(2 )  th e  a v e ra g e  number o f  days t o  f lo w e r in g
o r  f r u i t i n g ;
(3 ) th e  t o t a l  number o f  f r u i t  p e r  p l a n t ;
(4 )  th e  w e ig h t, s i z e  and shape  o f  th e  i n d i ­
v id u a l  f r u i t ;
(5 )  th e  s iz e  and w e ig h t o f  th e  p l a n t ;
(6 ) th e  r e s i s t a n c e  t o  f r o s t  dam age; and
(7 ) g e n e ra l  ap p e a ran c e  o f  th e  p l a n t .
V a rio u s  e x p e rim e n ts  were p e rfo rm e d  w ith  v a r io u s
d o sag es  o f  c h e m ic a ls  and w ith  d i f f e r e n t  f r e q u e n c ie s  an d  
m ethods o f  a p p l i c a t i o n .  A p p lic a t io n s  w ere made a t  
d i f f e r e n t  s t a g e s  o f  th e  p l a n t ' s  d ev e lo p m e n t. A nalyses 
o f  th e  d a ta  from  th e s e  e x p e rim e n ts  p ro v id e  in fo rm a tio n  
h e lp f u l  i n  e v a lu a t in g  th e  p o t e n t i a l  o f  t h e  g row th  
r e t a r d a n t  ancym ido l a s  a means o f  in c r e a s in g  th e  o u tp u t 
o f  h o r t i c u l t u r a l  c ro p s .
REVIEW OF LITERATURE
D e f in i t io n s
As know ledge o f  g row th  r e g u l a t o r s  was in c r e a s e d  
by  c o n t r ib u t io n s  from  v a r io u s  s c i e n t i s t s ,  th e r e  o c c u rre d  
a  c o r re s p o n d in g  e v o lu t io n  i n  n o m en c la tu re  ( 7 0 ) .  E a r l i e r  
d e f i n i t i o n s  p ro v ed  in a d e q u a te  in  l i g h t  o f  new d i s ­
c o v e r ie s  (2 4 ) •  I n  re v ie w in g  d e f i n i t i o n s  p ro p o sed  by a 
com m ittee o f  p l a n t  s c i e n t i s t s  (1 6 1 ) , P r ic e  (117) n o te d  
t h a t  p l a n t  r e g u la to r s  w ere d e f in e d  a s  o rg a n ic  compounds, 
o th e r  th a n  n u t r i e n t s ,  w hich  i n  s m a ll  am ounts p ro m o te , 
i n h i b i t  o r  o th e rw is e  m odify  any p h y s io lo g ic a l  p ro c e s s  
i n  p l a n t s .  Tukey e t  a l .  (15 9 ) c o n s id e re d  g row th  
r e g u l a t o r s  t o  be o n ly  th o s e  p la n t  r e g u la to r s  w hich  a f f e c t  
g ro w th . Thus g row th  r e g u la to r s  a r e  a  s u b s e t  o f  th e  
l a r g e r  s e t  o f  p l a n t  r e g u l a t o r s .
Growth r e t a r d a n t s  a r e  members o f  t h i s  l a r g e  
g roup  o f  p la n t-g ro w th  r e g u l a t o r s .  C a th ey  (23) u se d  th e  
te rm s  " g r o w th - r e ta r d in g  ch em ic a l"  and  "g ro w th  r e t a r d a n t "  
t o  r e f e r  t o  a l l  c h e m ic a ls  t h a t  slow  c e l l  d iv i s io n  and 
c e l l  e lo n g a t io n  in  s h o o t t i s s u e s  and  r e g u la te  p l a n t  
h e ig h t  p h y s io lo g ic a l ly  w ith o u t  fo rm a tiv e  e f f e c t s .  T h is  
c l a s s i f i c a t i o n  e x c lu d e s  many k in d s  o f  r e g u la to r s  su ch  
a s  g row th  i n h i b i t o r s  w hich  deform  o r  k i l l  te r m in a l  buds
a s  m a le ic  h y d ra z id e  d o e s . E th y le n e - r e le a s in g  com­
pounds i n h i b i t  s tem  e lo n g a t io n  b u t  a r e  u sed  com­
m e r c ia l ly  f o r  p ro m o tin g  f lo w e r in g  and  h a s te n in g  
m a tu r i ty  (131) • Of th e  g r o w th - r e ta rd in g  com pounds, 
many a r e  members o f  th e  fo l lo w in g  f a m i l i e s  o f  chem i­
c a l s :  n ic o t in iu m s , h y d ra z in e s ,  phosphonium s, s u b s t i ­
t u t e d  c h o l in e s ,  su c c in am ic  a c id s ,  and q u a te rn a ry  
ammonium d e r i v a t i v e s .
A r e l a t i v e l y  new g row th  r e t a r d a n t ,  an cy m id o l 
(2 )  was th e  g row th  r e t a r d a n t  u sed  i n  th e  m a jo r i ty  o f  
th e  e x p e rim e n ts  p e rfo rm ed  i n  t h i s  s tu d y .  A n o th er 
g ro w th  r e t a r d a n t ,  SADH, was a l s o  u s e d .
In  a d d i t io n  t o  th o s e  two g row th  r e t a r d a n t s  a  
t h i r d  and q u i te  d i f f e r e n t  g ro w th  r e g u la to r ,  a g ib — 
b e r e l l i n  (GA^), was u s e d . G ib b e r e l l in s  a r e  d e f in e d  by 
P h in n e y  and  V est (113) a s  s u b s ta n c e s  p o s s e s s in g  th e  
same ca rb o n  s k e le to n  a s ,  " g i b b e r e l l i n  A  ^ ( g i b b e r e l l i c  
a c i d ) ,  o r  one v e ry  c l o s e ly  r e l a t e d  t o  i t ,  and  b i o l o g i ­
c a l l y  a c t i v e  i n  s t im u la t in g  c e l l  d iv i s io n ,  c e l l  e lo n ­
g a t io n ,  o r  b o th ,  i n  p l a n t s . "  The a b b r e v ia t io n  "GA" f o r  
g i b b e r e l l i c  a c id  h a s  been  u s e d .  Stowe and  Vamaki (140) 
s u g g e s te d  "GA^** f o r  g i b b e r e l l i c  a c id .
The e f f e c t s  o f  g ro w th - r e ta rd in g  c h e m ic a ls  on 
p l a n t s  a r e  i n  many a s p e c t s  o p p o s i te  o f  th o s e  o f  g ib ­
b e r e l l i n s  ( 2 6 ) .  B ecause g ro w th  r e t a r d a n t s  ca n  overcom e 
th e  e f f e c t s  p ro d u ced  by  g i b b e r e l l i n s  (173* 1 7 4 ) , th e
t a r n  " a n t i g i b b e r e l l i n s "  h as  been  su g g e s te d  f o r  grow th 
r e t a r d a n t s  (174* 1 1 0 ) . L ockhart (SO) concluded  t h a t  
th e re  e x i s te d  a  s p e c i f i c  i n t e r a c t i o n  betw een g ib ­
b e r e l l i n s  and g row th  r e t a r d a n t s .  C onverse ly  T o lb e r t  
(155 ) p o in te d  o u t t h a t  th e r e  i s  no a p p a re n t s t r u c t u r a l  
r e l a t i o n s h i p  betw een  grow th r e t a r d a n t s  and g i b b e r e l l i n s .  
To a b io c h e m is t th e  te rm  " a n t ig ib b e r e l l i n s "  s u g g e s ts  
compounds w hich com pete w ith  g i b b e r e l l i n  f o r  one o r  
more s p e c i f i c  r e a c t io n  c e n te r s  i n  th e  grow ing p l a n t .  
P a le g  e t  a l .  (110) o b se rv ed  t h a t  th e  s t r u c t u r e  and 
a c t io n  o f  a l l  known grow th  r e t a r d a n t s  do n o t f i t  th e
above d e s c r ip t io n ;  t h e r e f o r e ,  g row th  r e t a r d a n t s  sh o u ld
«
n o t be c a l l e d  a n t i g i b b e r e l l i n s .
Evolution in the nomenclature of growth- 
regulating chemicals will undoubtedly continue as long 
as new knowledge is accumulated.
H is to ry  o f  Growth R e g u la to rs
The p re se n c e  o f  p la n t  hormones was f i r s t  sug ­
g e s te d  by J u l i u s  von Sachs in  th e  n in e te e n th  c e n tu ry  
(3 4 )•  S tu d ie s  i n  th e  f i e l d  o f  p l a n t - r e g u la t i n g  sub­
s ta n c e s  have le d  to  th e  d isc o v e ry  o f  s y n th e t ic  a s  w e ll  
a s  n a t u r a l  compounds ( 2 3 ) .  P o s s ib le  a g r i c u l t u r a l  
a p p l ic a t io n s  o f  ch em ica l r e g u la to r s  i n t e r e s t e d  i n v e s t i ­
g a to r s  i n  th e  1940s (104* 171* 1 7 2 ) . Mumeek e t  a l .  
(104 , 105) sp ra y e d  snap  beans w ith  <ft-napthaleneacetom ide 
(NA) and Z L -naphthoxyactic a c id  (NOA). The sp ra y in g
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r e s u l t e d  i n  d e c re a se d  y i e l d  g e n e r a l ly ;  how ever, y i e ld s  
from  b ean  p la n ts  grown u n d e r  h ig h  te m p e ra tu re s  w ere 
in c re a s e d  by s p ra y in g . W ittw er and Murneek (171) 
w6re a b le  t o  in c re a s e  th e  y i e l d  i n  snap  beans f o r  
p la n ts  grown u n d er h o t d ry  days by sp ra y in g  w ith  p a r a -  
c h lo ro p h e n o x y a c e tic  a c id  (CIPA ). CIPA f a i l e d  t o  p ro v e  
e f f e c t i v e  on p e a s , lim a b e a n s , o r  d ry  s h e l l  b e a n s . 
W ittw er e t  a l .  (172) a p p l ie d  w a te r  s p ra y s  o f  p a r a -  
ch lo ro p h e n o x y a c e tic  a c id  to  th e  f i r s t  f lo w e r  c l u s t e r s  
o f  f i e l d  to m a to e s . S ig n i f i c a n t ly  more and l a r g e r  e a r l y  
f r u i t  r e s u l t e d  u n d e r  c o n d i t io n s  in  w hich  th e  minimum 
n ig h t  te m p e ra tu re  was o f te n  below  59°F* In  1954 Kraus 
l a t e r  d is c u s s e d  th e  s ig n i f ic a n c e  o f  g row th  r e g u la to r s  
i n  a g r i c u l t u r a l  p r a c t i c e  (70 ) •
History of Growth Retardants
I n  1949 t M i tc h e l l ,  W irw ille  and W eil (99) 
r e p o r te d  t h a t  s i x  r e l a t e d  n ic o tin iu m  compounds red u ce d  
stem  e lo n g a t io n  o f  bean  p la n t s  w ith o u t t y p i c a l  g a l l  
fo rm a tio n  o r  o th e r  form  changes commonly o b se rv ed  in  
th e  p re v io u s  u se  o f  o th e r  p la n t  g ro w th - re g u la t in g  
c h e m ic a ls . A no ther s e t  o f  s i x  p la n t-g ro w th  i n h i b i t i n g  
compounds was r e p o r te d  by W irw ille  and M itc h e l l  ( l6 fi) 
i n  1950. Each o f  th e  second group o f  s i x  q u a te rn a ry  
ammonium carb am ates red u ced  in te rn o d e  e lo n g a t io n  i n  bean  
p l a n t s .  One o f  th e  compounds, 4 -H y d ro x y 1 -5 -iso p ro p y 1-2  
m eth y lp h en y l t r im e th y l  (A m o -l6 l6 ), i n h ib i t e d  stem
elongation of bean plants to a greater degree than did 
malic hydrazide (MH). MH brought about abscission of 
the terminal buds. Amo~l6l8 did not. Marth et al.
(96) t e s t e d  43 s p e c ie s  o f  c ro p  p la n t s  and found 13 
m o d e ra te ly  re sp o n s iv e  t o  v e ry  re s p o n s iv e  to  A m o-l6lS .
In  I960  T o lb e r t  (153) r e p o r te d  a n o th e r  group o f  
q u a te rn a ry  ammonium compounds, w hich in c lu d e d  (2 -c h lo ro -  
e th y l )  trim ethylaram onium  c h lo r id e  (CCC) and r e l a t e d  
compounds. CCC was e f f e c t iv e  on a  l a r g e r  number o f  
s p e c ie s  th a n  any o f  th e  p re v io u s ly  r e p o r te d  compounds 
(153, 1 5 4 ).
Riddell et al. reported in 1962 (125) that 
sprays of n-dimethylaminomaleanic acid (C011) and of 
succinamic acid (B995) retarded the growth of a variety 
of plants and delayed anthesis in many species. In 
1963 Kuraishi and Muir (71) and Dahlgren and Simmerman 
(33) discussed possible modes of action of growth 
retarding chemicals. The same year Kefford reported on 
natural growth regulators (68), and the following year 
Cathey reviewed the literature on growth retardants 
(2 3 ) .
As o f  1966 th e  U nited  S ta te s  D epartm ent o f  
A g r ic u l tu r e  had approved  34 g ro w th - re g u la t in g  ch em ica ls  
f o r  92 d i f f e r e n t  u se s  in  c rop  p ro d u c tio n  (9 8 ) .  The 
an n u a l U .S. m arket f o r  grow th r e g u la to r s  h as  been  
e s t im a te d  a s  h ig h  a s  $15 0 ,0 0 0 ,0 0 0  in th e  1970s ( 1 ) .
9In  1971 r e p o r t s  on th e  g ro w th - re ta rd in g  e f f e c t s  
o f  ancym ido l ap p eared  (1 9 , 2fi, 69 , 74)* Ancym idol, 
w hich was i n i t i a l l y  r e f e r r e d  to  a s  "EL-531" and "Q uel" 
in  th e  l i t e r a t u r e ,  was g iv e n  th e  t r a d e  name "A-HEST" 
by th e  E lanco  P roduces Company in  1972. "Ancym idol" 
i s  th e  g e n e r ic  name o f  th e  compound a s  approved  by th e  
Am erican S ta n d a rd s  I n s t i t u t e  ( 2 ) .
S ince  M itc h e l l ,  W irw ille  and W eil (99 ) s tu d ie d  
th e  r e t a r d a t i o n  o f  stem  e lo n g a tio n  in  b ea n s , many 
in v e s t ig a to r s  have exam ined th e  e f f e c t s  on many 
d i f f e r e n t  c ro p s , w hich a r e  shown in  T ab le  1 . Many o f  
th e  s tu d i e s  r e fe re n c e d  in  T ab le  1 have produced  d a ta  
w hich le d  d i r e c t l y  to  p r a c t i c a l  and b e n e f i c i a l  u se s  o f  
g row th  r e t a r d a n t s .
Brief History of Gibberellins
The e a r ly  h i s to r y  o f  in v e s t ig a t io n s  in to  
p h y s io lo g ic a l  e f f e c t s  o f  g ib b e r e l l i n s  has b een  docum ented 
(1 4 8 ) . In  1926 Kurosawa (132) d isc o v e re d  g i b b e r e l l i n s  
to  be p ro d u c ts  o f  a fungus G ib b e re l la  f u j i k u r o i  (Saw .)
Wr. [ Fusarium  m o n ilifo rm e (S h e ld .)  Snyder and H ansen] 
( 6 6 ) .  In  1938 Yabuta and Sum iki i s o l a t e d  and i d e n t i f i e d  
two c r y s t a l l i n e  compounds w hich th e y  named g ib b e r e l l i n s  
( 148) .
The gibberellin effect that is most striking 
and was studied first is the promotion of stem elongation
T a b le  1* I n v e s t i g a t i o n s  o f  t h e  e f f e c t s  o f  g ro w th -  
r e t a r d i n g  c h e m ic a ls  on  h o r t i c u l t u r a l  c ro p s
Crop and R e fe re n c e s
1 . B eans (1 5 , 8 0 , 93 , 9 6 , 9 9 , 126 , 157 , 164 )
2 . B e e ts  (96 )
3 . B ru s s e l  s p r o u t s  (48 )
4 . Cabbage (6 5 , 9 2 , 96)
5 . C a u l i f lo w e r  ( 6 7 )
6 . C a r r o ts  (3 9 )
7 . C orn  ( 9 6 )
8 . Cowpeas ( 1 6 4 )
9 . Cucum bers (1 8 , 100 , 128)
1 0 . E g g p la n t (4 1 , 96)
1 1 . L e t tu c e  (9 6 , 173 , 174)
1 2 . O nion (7 7 , 78)
1 3 . P e a s  (1 2 6 , 1 6 4 )
1 4 . P o ta to  (8 )
1 5 . R a d ish  ( 9 ,  156)
1 6 . S oybeans (4 7 )
1 7 . Sw eet p o ta to  (1 5 6 )
1 8 . Tom atoes (1 4 , 3 7 , 60 , 6 3 , 8 2 , 9 6 , 101 , 123 , 124 
127 , 173 , 174)
19- A pple (5 1 , 55 , 9 6 , 114)
2 0 . C h e r r ie s  (1 1 4 )
2 1 . C i t r u s  (2 7 , 112)
2 2 . C r a n b e r r i e s  (4 0 )
Crop and R e fe re n c e s  (c o n tin u e d )
1 1
23* G rapes (1 1 9 , 160)
24* P each  (140 )
25* P e a r  (9 0 , 114)
26* P ecan  (6 1 )
27* P rune (9 6 )
2$ . A geratum  (9 6 , 133)
29 . A za lea  (1 3 , 107, 113, 130 , 133, 133)
3 0 . B a c h e lo r  B u tto n  (133)
3 1 . Balsam  (9 6 , 133)
3 2 . B o u g a n v ille a  (96)
3 3 . C a rn a tio n  (133)
34* Chrysanthemum (7 4 , 75 , 9 6 , 133 , 133)
3 5 . D a h lia  (1 2 2 , 133)
3 6 . D ia th u s  (133 )
3 7 . Elm (96 )
3 3 . E n g l is h  iv y  (133)
39- F o r s y th ia  (134)
4 0 . G eranium  (4 ,  20 , 21, 135)
4 1 . G la d io lu s  (9 6 )
4 2 . G lo x in ia  (151)
4 3 . H ib is c u s  (9 6 , 139)
4 4 .  H o lly  (9 1 , 96)
4 5 . H ydrangea (96 )
4 6 . L i la c  (9 6 )
4 7 . L i l l i e s  (6 9 , 96 , 165)
Crop and References (continued)
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4 8 . M arig o ld  (1 2 5 , 86 , 37 , 136)
4 9 . Oak (96)
50 . P e tu n ia  (133,' 136)
51 . P h lo x  (133.)
52 . P o i n s e t t i a  (7 , 19, 28 , 83 , 96, 166)
53. Rose (96)
54- S a lv ia  (133)
55. Snapdragon  (1 3 3 , 136)
56. Z in n ia  ( 85 , 133, 136)
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(6 6 , 14-6). G ib b e r e l l in s  a r e  th e  f i r s t  c h e m ic a ls  known 
to  have a  p ro m o tiv e  e f f e c t  on f lo w e r  fo rm a tio n  i n  a 
c o n s i s t e n t  r e p r o d u c t iv e  m anner (73 )*  T h ere  a re  s e v e r a l  
rev ie w s  co n ce rn ed  w ith  p h y s io lo g ic a l  e f f e c t s  o f  g ib ­
b e r e l l i n s  on p l a n t s  ( 14-6 , 113 , 150 , 109, 7 2 ) .
Not u n t i l  th e  m id-1950s d id  a c t i v e  r e s e a r c h  
w ith  g i b b e r e l l i n s  on econom ic c ro p s  b e g in  i n  th e  w e s te rn  
h em isp h ere  (1 1 ) .  The re s p o n s e s  o f  many h e rb ac eo u s  and 
woody g e n e ra  w ere l i s t e d  i n  1956 by  M arth  e t  a l .  ( 9 3 ) .  
W ittw er and Bukovac (169) c a ta lo g e d  p la n t  re sp o n se s  t o  
g i b b e r e l l i n  in . te r m s  o f  p o t e n t i a l  u s e f u ln e s s  i n  c ro p  
p ro d u c t io n .  W ittw er e t  a l .  i n  1957 (17 0 ) f i r s t  r e p o r te d  
th e  u se  o f  g i b b e r e l l i n  to  p rom ote f r u i t  s e t t i n g  and 
g row th  i n  th e  ab sen c e  o f  p o l l i n a t i o n .  Some o f  th e  more 
d ra m a tic  e f f e c t s  o f  g i b b e r e l l i n  i n  c ro p  p ro d u c tio n  have 
b een  w ith  s e e d le s s  g ra p e s  ( V i t i s  v i n i f e r a  L . ) .  Gib­
b e r e l l i n  a p p l ie d  a t  bloom o r  s h o r t l y  t h e r e a f t e r  r e s u l t e d  
i n  in c r e a s e d  b e r ry  s e t ,  in c r e a s e d  s i z e  and  lo o s e r  
c l u s t e r s  ( 163 ) .  G ib b e r e l l in  was u sed  i n  l i e u  o f  low  
te m p e ra tu re  t r e a tm e n t  t o  in c r e a s e  u n i f o rm i ty  o f  f lo w e r ­
in g  i n  f o r c e d  a z a le a s  ( 1 0 ) .
A f te r  re v ie w in g  th e  a p p l ie d  a s p e c t s  o f  g ib ­
b e r e l l i n s ,  S tu a r t  and  C athey  (1 5 0 ) co n c lu d ed  in  1961 
t h a t  a p p l i c a t i o n  o f  g i b b e r e l l i n  t o  s e e d s ,  t o  s o i l ,  o r  
to  g row ing  p la n t s  f o r  th e  p u rp o se  o f  in c r e a s in g  c ro p  
y i e l d s  h ad  been  g e n e r a l ly  d is a p p o in t in g .
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In  a d d i t io n  t o  s tu d i e s  o f  g row th  r e t a r d a n t s  
and s tu d i e s  o f  g i b b e r e l l i n s ,  th e  l i t e r a t u r e  in c lu d e s  
s tu d i e s  In v o lv in g  e f f e c t s  p ro d u ced  by an  a p p l i c a t i o n  
o f  b o th  a g row th  r e t a r d a n t  and a  g i b b e r e l l i n  to  th e  
same p la n t  (4 4 , 52 , 26 , 33 , 30 , 173 , 174, 56, 110,
153, 1 6 2 ) . S tu d ie s  o f  a d d i t iv e  e f f e c t s  o f  s e v e r a l  
g row th  r e t a r d a n t s  w ere co n d u c ted  by Moore (1 0 2 ) .
C hem ical S t r u c tu r e
F ig u re  1 shows th e  c h e m ic a l s t r u c t u r e  o f  th e  
3 g r o w th - r e g u la t in g  c h e m ic a ls  u se d  in  t h i s  s tu d y ,  SADH 
was u se d  in  th e  form  o f  A la r  35 , an  35 p e rc e n t  w a te r  
s o lu b le  pow der, w hich i s  p ro d u ced  by U n iro y a l ,  I n c .  
A ncym idol, a v a i l a b l e  a s  A-REST from  E lan co  P ro d u c ts  
Company, was u se d  in  th e  4 .5  p e r c e n t  e m u ls i f ia b le  
c o n c e n tr a te  fo rm . The E lan co  P ro d u c ts  Company s to p p e d  
p ro d u c in g  t h a t  p a r t i c u l a r  fo rm  in  1973* The g i b b e r e l l i n  
u se d  was GA^  and was p ro d u ced  by Eastm an Kodak Company.
Y ie ld
In  a 1964 rev ie w  o f  e x p e rim e n ts  in v o lv in g  th e  
e f f e c t s  o f  g row th  r e t a r d a n t s  on c ro p  y i e l d s ,  C athey  
(23) p o in te d  o u t t h a t  p r a c t i c a l  r e s u l t s  a t  t h a t  tim e  
w ere l im i t e d .  G e n e ra lly  t o t a l  y i e l d  d e c re a s e d  a s  th e  
amount o f  g row th  r e t a r d a n t  a p p l ie d  in c r e a s e d .
M urneek e t  a l .  (104) p roduced  y i e l d  in c r e a s e s  
w ith  a p p l i c a t i o n s  o f  ^ (-n a p h th a le n ea c e ta m id e  and
(1) Ancymidol— After Sachs and Hackett (131)
0  H
(2 ) SADH—A f te r  Sachs and H ack e tt (131)
CH3 ^CH3/  
N
(3) GA^— A f te r  P a leg  (109)
HO
C O O H
C H 3
F ig u re  1 , G ro w th -re g u la tin g  chem ica ls
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^ -n a p h th o x y a c e t ic  a c id  t o  snap beans grown under h ig h  
summer te m p e ra tu re s .  No y ie ld  in c r e a s e s  o c c u rred  
u n d er norm al summer te m p e ra tu re s .  S p rin g  and f a l l  
c ro p s a s  w e ll  a s  c ro p s  p roduced  d u rin g  a  c o o l summer 
showed a  d e c re a se  in  y i e l d .
W ittw er and M urneek (171) found  t h a t  
^ -n a p h th o x y a c e tic  a c id ,  n a p th a le n e a c e t ic  a c id ,  and 
^ - in d o le b u t r i c  a c id  w ere n o t c o n s i s t e n t ly  e f f e c t iv e  in  
in c r e a s in g  y i e l d s .  P a ra -c h lo ro p h e n o x y a c e tic  a c id  
(CIPA) p roduced  an in c re a s e  in  y ie ld  u n d e r  c o n d i t io n s  
which n o rm a lly  produce p o o r s e t  o f  f r u i t —h o t and d ry  
days w ith  maximum te m p e ra tu re s  above 90°P‘. CIPA 
in c re a s e d  y i e ld  o f  snap  bean s b u t n o t o f  p e a s , lim a 
beans o r  d ry  s h e l l  b e a n s .  In  snap b ea n s  y i e ld  in c lu d e s  
o v a r ia n  t i s s u e .  I n  o th e r s  seed s  a lo n e  r e p r e s e n t  y i e l d .  
Hence th e  y i e ld  in c re a s e  was due to  l a r g e r  p o d s.
G re e r and A nderson (47) found t h a t  tre a tm e n t 
o f  soybean  p la n ts  w ith  2 ,3 » 5 - tr i io d o b e n z o ic  a c id  a t  
th e  b e g in n in g  o f  f lo w e r in g  caused  th e  p la n t s  to  change 
from  v e g e ta t iv e  to  r e p ro d u c tiv e  developm ent more 
r a p id ly  th a n  norm al. The a n t ia u x in  ch e m ica l a lso  
caused  m o rp h o lo g ic a l changes in  l e a f  s i z e s  and o r ie n ­
t a t i o n  and  in  canopy shape  o f  row s, w hich lo g ic a l ly  
a llo w ed  th e  p la n ts  to  u t i l i z e  s u n l ig h t  more e f f i ­
c i e n t l y .  These two ty p e s  o f  e f f e c t s  o f  th e  chem ical 
caused  a n  in c re a s e  i n  s e e d  y i e l d .
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R ies  e t  a l .  (126) fo u n d  a n  in c r e a s e  i n  y i e ld  
and  p r o t e i n  c o n te n t  i n  p eas  (P isum  sa tiv u m  L . ) ,  
b ean s  ( P h a se o lu s  v u lg a r i s  L . ) ,  and  ry e g ra s s  ( S eca le  
c e r e a le  L .)  from  a p p l i c a t i o n s  o f  2 - c h lo r o - 4 ,6 - b i s  
( e th y l a m in o ) - s - t r i a z in e  ( s im a z in e ) .
Wort (175) sp ra y e d  p l a n t s  o f  bush  beans 
(P h a se o lu s  v u lg a r i s  L .)  w ith  sodium  and p o ta ss iu m  
n a p h te n a te s .  A s in g l e  a p p l i c a t i o n  o f  5000 ppm 
n a p h te n a te  t o  2 -w e ek -o ld  p l a n t s  r e s u l t e d  i n  g r e a t e s t  
in c r e a s e  i n  pod y i e l d  and in  g r e a t e s t  in c r e a s e  i n  d ry  
w e ig h ts  o f  s tem s and le a v e s .  F a t t a h  and  Wort (42) 
sp ra y e d  bush  b ean  p l a n t s  w ith  p o ta s s iu m  n a p h th e n a te s .
The a p p l i c a t i o n s  r e s u l t e d  in  in c r e a s e d  pod w e ig h t and 
num bers.
Tompkins e t  a l .  (157) found  t h a t  a s in g l e  
f o l i a r  s p ra y  o f  25 o r  2 8  ppm 2 - th e n y l , t r i - n - b u t y l -  
p h o sp h o n iu m ch lo rid e  (CTBP) when th e  f i r s t  f lo w e rs  o f  
snap  b ean s  opened in c r e a s e d  y i e l d s  o f  2 c u l t i v a r s  
p la n te d  in  l a t e  summer and 2 o f  4 c u l t i v a r s  p la n te d  in  
l a t e  s p r in g ,  1970 . Y ie ld  in c r e a s e s  were due t o  more 
p o d s . I n  g e n e r a l  CTBP t r e a tm e n ts  t h a t  in c re a s e d  y ie ld s  
d id  n o t in f lu e n c e  se ed  and f i b e r  d ev e lo p m en t.
W e ig lle  e t  a l .  (164) a p p l ie d  a  number o f  g ro w th - 
r e g u la t in g  compounds t o  snap  and d ry  b ean s  (P h a se o lu s  
v u lg a r i s  L . ) ,  lim a  b ean s  (P h a se o lu s  lu n a tu s  L . ) ,  cowpeas 
(V igna s i n e n s i s  [T o m e r ]  S a v i) ,  and g a rd en  p ea s  (Pisum
I
I
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sa tiv u m  L .)  a t  f i r s t  b loom . The e f f e c t  o f  a p p l i ­
c a t io n s  a t  f i r s t  bloom  o f  5 - c h l o r o , 2 - t h e n y l , t r i - n -  
b u ty l-p h o sp h o n iu m c h lo r id e  (CTBP) ,  2 , 4 - d ic h lo r o - 6 -  
( c h l o r o a n i l i n o ) - s - s t r i a z i n e  (DCT) an d  t e t r a h y d r o f u r -  
f u r y l  i s o th io c y a n a te  (Che 8570) was to  lo w er s i g ­
n i f i c a n t l y  th e  mean num ber o f  p o d s . Loss o f  pods 
r e s u l t e d  from  s t r e s s e s  d u r in g  g row ing  s e a s o n . CTBP 
was a p p l ie d  t o  lim a b e a n s , d ry  b e a n s , g a rd e n  p e a s , 
and cow peas. Y ie ld  o f  th e s e  c ro p s  was n o t in f lu e n c e d  
by t r e a tm e n t .
M urneek e t  a l .  (105) fo u n d  t h a t  ofc-naphtha- 
le n e a c e ta m id e  and ^ -n a p h th o x y a c e t ic  a c id  in c r e a s e d  
y i e ld  o f  g reen h o u se  to m a to e s  u n d e r  subnorm al l i g h t  
and te m p e ra tu re  c o n d i t io n s .  The in c r e a s e  i n  y i e l d  was 
due to  b o th  im proved f r u i t  s e t  an d  in c re a s e d  s i z e  o f  
tom ato  f r u i t .
W ittw er e t  a l .  (172) a p p l ie d  w a te r  s p ra y s  o f  
p a ra -c h lo ro p h e n o x y a c e tic  a c id  t o  th e  f i r s t  f lo w e r  
c l u s t e r s  o f  f i e l d  to m a to e s .  More and  l a r g e r  e a r l y  
f r u i t  r e s u l t e d .  The a u th o r s  co n c lu d ed  t h a t  s p ra y in g  
f lo w e r  c l u s t e r s  may be p r o f i t a b l e  i n  p ro d u c tio n  o f  e a r l y  
to m a to e s  grown in  r e g io n s  a d ja c e n t  to  la r g e  b o d ie s  o f  
w a te r ,  i n  n o r th e rn  s t a t e s ,  in  a r e a s  w here minimum n ig h t  
te m p e ra tu re s  a r e  l e s s  th a n  59°F»
Moore (102) a p p l ie d  n - l - n a p h ty l  p h th a la m ic  
a c id  a s  a  com plete  p l a n t  sp ra y  to  tom ato  p l a n t s .  The
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a p p l i c a t i o n  in c re a s e d  y i e l d .  T eubner an d  W ittw er (1 5 2 ) 
fou n d  an  in c r e a s e d  y i e ld  fro m  th e  f i r s t  3 c l u s t e r s  o f  
g reen h o u se  tom ato  p la n t s  t r e a t e d  w ith  a  f o l i a r  sp ra y  
o f  n -a ry lp h th a la m ic  a c id s .
Read and F ie ld h o u s e  (123) found  a p p l i c a t io n s  
o f  A la r  and  C ycoce l p ro d u ced  m arked e f f e c t s  on y ie ld  
o f  'D e law are  6 5 5 3 -2 ' to m a to e s .  Y ie ld s  w ere 25 to  30 
p e rc e n t  h ig h e r  th a n  u n t r e a te d  p la n t  y i e l d s  when 2500 
ppm A la r  was a p p l ie d  a t  f i r s t  t r u e  l e a f  s t a g e .  C y co ce l 
a l s o  in c r e a s e d  y i e l d .  A la r  a t  h ig h e r  c o n c e n t r a t io n s —  
3»000 ppm and a b o v e - c a u s e d  n e a r ly  co m p le te  f lo w e r  
a b s c i s s io n .
I n  a l a t e r  s tu d y , Read and F ie ld h o u s e  (124) 
found y i e ld s  o f  'H e in z  1 3 5 0 ' and 'D e law are  6553 -2 ' w ere  
in c re a s e d  by  f o l i a r  s p ra y s  o f  A la r  and C y c o c e l. The 
th r e e  m ost e f f e c t i v e  t r e a tm e n t s  were 2500 ppm A la r 
a p p l ie d  a t  f i r s t  o r  f o u r th  t r u e  l e a f  s t a g e  o f  grow th 
o r  a t  b o th  s t a g e s .  The y i e l d  in c r e a s e s  w ere a t t r i b u t e d  
to  a c o m b in a tio n  o f  e f f e c t s  in c lu d in g  more f r u i t s  p e r  
p l a n t •
R obinson  e t  a l .  (1 2 7 ) a p p l ie d  f i e l d  sp ra y s  o f  
E th r e l  t o  tom ato  p la n t s  2 w eeks p r i o r  t o  h a r v e s t .  The 
t o t a l  y i e l d  was n o t a f f e c t e d .  D o s ta l an d  W ilcox (37) 
found  t h a t  w ith  e a r l y  a p p l i c a t i o n s  o f  CEPA t o  tom ato 
p l a n t s ,  u s a b le  f r u i t  y i e ld s  from  a o n c e -o v e r  h a rv e s t  
w ere in c r e a s e d  a b o u t 40 p e r c e n t .  L a te r  a p p l i c a t i o n s ,
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when 35 t o  40 p e rc e n t  o f  th e  f r u i t  w ere r i p e ,  in c re a s e d  
y i e ld  ab o u t 50 p e r c e n t .
I n  an a t te m p t t o  develop  c u l t u r a l  p r a c t i c e s  
t h a t  would su p p o rt a m echanized o n c e -o v e r  h a rv e s t  o f  
tom ato  f r u i t ,  B ryan (14) found t h a t  b o th  A la r  and 
E th r e l  red u ced  t o t a l  y i e ld s ,  y e t  p ro d u ced  a  l a r g e r  
o n c e -o v e r  h a r v e s t .  When a p p lie d  t o  in d iv id u a l  g re e n ­
house tom ato  f r u i t  a t  ag es from 15-35 days a f t e r  
a n t h e s i s ,  E th r e l  d id  n o t in c re a s e  t o t a l  y ie ld  b u t d id  
in c r e a s e  e a r ly  y i e l d  ( 63 ) .
S in n a d u ra i and Amuti (141) s tu d ie d  th e  re sp o n se  
o f  tom ato  c u l t i v a r s  t o  CCC a t  c o n c e n tr a t io n s  o f  0 ,
1000, 2000 and 3000 ppm. Most to m ato es gave an  in c re a s e d  
y ie ld  p e r  p la n t  a t  1000 ppm.
Hogue (60) a p p l ie d  SADH to  to m ato  p la n t s  b e fo re  
t r a n s p l a n t in g  a t  th e  3 -  to  4 - t r u e - l e a f  s ta g e .  Y ie ld s  
te n d e d  to  in c r e a s e .  Chlorm equat a p p l ie d  to  tom ato  
p la n t s  s i g n i f i c a n t l y  reduced  t o t a l  y i e l d s .  E thephon 
a t  4000 ppm red u ced  t o t a l  y ie ld s  a p p r e c ia b ly .
In  a s e r i e s  o f  ex p e rim en ts , R udich and 
R ab inow itch  (129) s tu d ie d  th e  e f f e c t s  o f  2 -c h lo ro -9 -  
h y d ro x y f lu o re n e -9- c a rb o x y lic  a c id  ( c h lo r f lu r e n o l )  and 
p a ra c h lo ro p h e n o x y a c e tic  a c id  (4-CPA) on y ie ld  o f  *Roma 
VF' to m a to e s . A s in g le  f u l l - c o v e ra g e  sp ra y  o f  c h lo r ­
f l u r e n o l  te n d ed  to  produce y ie ld s  t h a t  were h ig h e r  th a n  
y ie ld s  from  u n t r e a te d  p l a n t s .  The c h l o r f lu r e n o l  was
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more e f f e c t iv e  in  in c r e a s in g  y i e ld  th a n  was 4-CPA.
High r a t e s  o f  c h lo r f lu r e n o l  p roduced  b a d ly  deform ed 
f r u i t s .
The re sp o n se s  o f  2 c a r r o t  c u l t i v a r s  t o  C ycocel 
and A la r  i n  4 ex p e rim en ts  were exam ined by Dyson (3 9 ) .  
The grow th r e t a r d a n t s  were a p p l ie d  a s  a sp ray  to  
r u n - o f f  when th e  p l a n t s  were ab o u t 20 cm h ig h .  T here 
was no s i g n i f i c a n t  d i f f e r e n c e  betw een th e  e f f e c t s  o f  
th e  2 r e g u la to r s .  The c u l t i v a r  'Autumn K ing ' responded  
w ith  an  in c re a s e  in  r o o t  y i e l d ,  C u l t iv a r  'C h a te n a y ' 
showed no in c re a s e  in  r o o t  y i e l d .
When Levy e t  a l .  (78) a p p l ie d  f o l i a r  sp ra y s  
o f  e th ep h o n  to  on ion  p la n t s  b e fo re  ap p earan ce  o f  s e e d -  
s t a l k s ,  seed  y i e ld  was red u ce d . I f  a p p l ie d  when se e d -  
s t a l k  was showing th e r e  o c c u rre d  no e f f e c t  on seed  
y i e l d .
B od laender and  A lg ra  (3 ) a p p l ie d  N -d im eth y l-  
amino su cc in am ic  a c id  t o  p o ta to  f o l i a g e .  The tr e a tm e n t  
g e n e r a l ly  d id  n o t change th e  t o t a l  d ry  m a tte r  p ro ­
d u c t io n .  Only w ith  p la n t s  showing l o t s  o f  v e g e ta t iv e  
g ro w th , d id  th e  a p p l ic a t io n s  r e s u l t  in  an  in c re a s e d  
tu b e r  y i e l d .
Boe e t  a l .  (9 ) sp ray e d  g reenhouse-grow n ra d is h e s  
(Raphanus s a t iv u s  L . c u l t i v a r  'C h e r r y b e l l e ') a t  th e  
f i r s t  tim e l e a f  s ta g e  7 days a f t e r  sow ing w ith  2000, 
4000, and 3000 ppm SADH. The f r e s h  w eig h t o f  th e  
r o o ts  were in c re a s e d  in  t r e a t e d  p l a n t s .
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I n  3 c o n s e c u tiv e  y e a r s  o f  t r e a tm e n t ,  Eck (40) 
a p p l ie d  e th ep h o n  and  SADH s e p a r a t e ly  2 w eeks b e fo re  
h a r v e s t .  N e i th e r  o f  th e  m a te r i a l s  s i g n i f i c a n t l y  
a f f e c t e d  y i e l d s  d u r in g  th e  3 y e a r s  o f  t e s t i n g .
Rane and  Tukey (119 ) a p p l ie d  d i f f e r e n t  con­
c e n t r a t i o n s  o f  5 c h e m ic a ls  t o  r o o t  *Concord* g rape  
c u t t i n g s  i n  g re e n h o u s e . The more f a v o r a b le  concen­
t r a t i o n s  o f  e a c h  ch e m ica l w ere t r i e d  i n  th e  f i e l d .
SADH s i g n i f i c a n t l y  in c r e a s e d  y i e l d .  C hlorm equat and 
an cy m id o l te n d e d  t o  in c r e a s e  y i e l d .  E th ep h o n  caused  
b e r r y  a b s c i s s io n ,  and EHPP te n d e d  t o  re d u c e  y i e l d .
B a t j e r  e t  a l .  (6 )  a p p l ie d  B-Nine t o  a p p le ,  
p e a r ,  and  sw ee t c h e r ry  t r e e s .  G e n e ra lly  th e  re sp o n se  
c o n s i s te d  o f  r e d u c t io n s  i n  y i e l d  due to  s m a l le r  f r u i t  
s i z e s .
P ie b e r  (114 ) sp ra y e d  c h e r r i e s ,  a p p l e s ,  and 
p e a r s  w ith  A la r  a b o u t 12 t o  14 days a f t e r  f u l l  bloom . 
A la r  in c r e a s e d  y i e l d  o f  *C lose*  a p p le s  by  a b o u t 25 
p e r c e n t  b u t d id  n o t a f f e c t  y i e l d s  o f  'C a rm e n re n e t te ' 
'G o ld en  D e l i c i o u s , '  'C h e rry  C o x ,' o r  'O n ta r io .*  Lord 
(81) a p p l ie d  6 c o n s e c u t iv e ,  s i n g l e ,  a n n u a l a p p l i c a t io n s  
o f  SADH to  a p p le  t r e e s .  The t r e a tm e n ts  had  no e f f e c t  
on t h e  t o t a l  y i e l d .
I n  3 - y e a r  t r i a l s  p ru n in g  m ethods w ere com­
p a re d  w ith  A la r  and  CCC t r e a tm e n t s  on 5 - y e a r - o ld  t r e e s  
o f  4 a p p le  c u l t i v a r s .  A la r  gave s i g n i f i c a n t  y i e ld
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in c r e a s e  i n  a l l  c u l t i v a r s ,  b u t  CCC gave s m a l le r  
in c r e a s e s  and  none a t  a l l  i n  *A ntonovka O byknovennaya' 
( 5 1 ) .
G am brell e t  a l .  (45 ) a p p l ie d  SADH a s  postb loom  
s p ra y s  t o  9 p each  c u l t i v a r s  in  a s e r i e s  o f  e x p e rim e n ts  
from  1964  t o  1969 . SADH a p p l i c a t i o n s  d id  n o t a f f e c t  
y i e l d .
Hooks and S to re y  ( 6 l )  fou n d  t h a t  SADH a p p l i ­
c a t io n s  t o  p ecan  t r e e s  d id  n o t a f f e c t  y i e l d  and  q u a l i t y  
th e  y e a r  o f  a p p l i c a t i o n .  The y e a r  fo l lo w in g  a p p l i ­
c a t io n ,  th e  y i e l d  in c r e a s e d .
M organ and  Mees (103) fo u n d  c ro p  s i z e s  o f  
to m a to e s , p ea s  and  ru n n e r  b e a n s  w ere n o t in c r e a s e d  when 
p la n t s  w ere sp ra y e d  w ith  g i b b e r e l l i c  a c id  d u r in g  
f lo w e r in g  o r  e a r l y  f r u i t  s e t ,  i n  s p i t e  o f  a m arked 
in c r e a s e  i n  v e g e ta t iv e  g ro w th . Y ie ld s  o f  r o o t  c ro p s — 
p o ta to e s ,  t u r n i p s ,  c a r r o t s — w ere d e c re a s e d . W ittw er 
e t  a l .  (170) a p p l ie d  g i b b e r e l l i n  t o  3 c u l t i v a r s  o f  
sn ap  b e a n s— 'C o n te n d e r , ' 'R iv a l ,*  and 'B lu e  L a k e . '
The g i b b e r e l l i n  had  no e f f e c t  on t o t a l  y i e l d s .
Gray (4 6 ) r e p o r te d  t h a t  a p p l i c a t i o n  o f  10 and 
50 ppm GA r e s u l t e d  i n  1 .5  and  2 t im e s  more f r u i t s  
h a r v e s te d  from  t r e a t e d  tom ato  p l a n t s .  W ittw e r e t  a l .  
(170) exam ined th e  e f f e c t s  o f  g i b b e r e l l i n  on f i v e  
c u l t i v a r s  o f  to m a to e s  v a ry in g  i n  g row th  h a b i t  from  e a r ly  
e x tre m e ly  d raw fed  t o  l a t e  h ig h ly  in d e te r m in a te .  GA
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a p p l ie d  a t  f lo w e r in g  in c r e a s e d  p a r th e n o c a rp ic  f r u i t -  
s e t ,  b u t g row th  was i n f e r i o r  t o  t h a t  p rod u ced  by- 
in d o le  a u x in s ,  phenoxy o r  naph thoxy  a c id s ,  o r  no rm al 
p o l l i n a t i o n .  W ittw er and T o lb e r t  (174) found  t h a t  
a d d i t io n  o f  2 - c h lo r o e th y l  trim ethylam m onium  c h lo r id e  
t o  g i b b e r e l l i n  and  id o l e a c e t i c  a c id  r e s u l t e d  i n  g row th  
o f  tom ato  o v a r ie s  s i g n i f i c a n t l y  g r e a t e r  th a n  t h a t  p ro ­
duced  e i t h e r  by g i b b e r e l l i n  o r  by a u x in  a lo n e  o r  i n  
c o m b in a tio n .
C o u r te r  and  D rin k w a te r  (3 0 ) ,  s e a r c h in g  f o r  a 
g row th  r e g u la to r  t h a t  c o u ld  be a p p l ie d  a s  a  com plete  
p la n t  s p ra y  to  prom ote e a r l y  f lo w e r in g  and f r u i t - s e t  
o f  f i e l d  grown to m a to e s , a p p l ie d  g i b b e r e l l i n  t o  tom ato  
p l a n t s .  G ib b e r e l l in  red u ce d  t o t a l  y i e ld s  and red u ced  
e a r l y  y i e l d s  t o  an  ev en  g r e a t e r  d e g re e .
W ittw e r and  Bukovac (169) i n  one s tu d y  found  
t h a t  g i b b e r e l l i n  t r e a t e d  sn ap  b ean  p la n t s  r e q u i r e d  
s u p p o r t  and d id  n o t  p roduce  more th a n  u n t r e a te d  p l a n t s .
Bukovac e t  a l .  (16 ) a p p l ie d  m u l t ip le  sp ra y s  o f  
50 ppm g i b b e r e l l i n  t o  c e l e r y  p la n t s  2 and 3 weeks b e fo re  
h a r v e s t  and  a  s in g l e  s p ra y  o f  50 o r  100 ppm 4 weeks 
b e fo re  h a r v e s t .  Y ie ld s  o f  trim m ed U tah  10-B s i g n i f i ­
c a n t ly  in c r e a s e d  com pared t o  c o n t r o l s .  Y ie ld  d i f f e r e n c e s  
i n  U tah 52-70H w ere n o t s i g n i f i c a n t .
H a r r in g to n  (58) r e p o r te d  t h a t  GA sp ra y e d  a t  r a t e s  
o f  3 t o  10 ppm on l e t t u c e  p l a n t s  a t  th e  4 -  and 8 - l e a f
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s ta g e s  o f  g ro w th  s i g n i f i c a n t l y  in c r e a s e d  se e d  y i e l d .  
W ittw er e t  a l .  (170) t r e a t e d  l e t t u c e  and  cabbage w ith  
g i b b e r e l l i n ,  and  r e p o r te d  no in c r e a s e  i n  se ed  y i e l d .
W ith cabbage th e  stem s e lo n g a te d  a s  i f  h ig h ly  r e p r o ­
d u c tiv e  b u t  no f lo w e r in g  o c c u r re d . The r e q u i s i t e  c o ld  
t r e a tm e n t  was n o t r e p la c e d  by g i b b e r e l l i n .
MacLeod and How att (3$ ) found  no y i e ld  d i f f e r ­
en ces  b e tw een  g i b b e r e l l i n - t r e a t e d  p o ta to e s  and c o n t r o l s .  
S m e ltz e r  and  Mackay (142) fo u n d  t h a t  g i b b e r e l l i n  a p p l i ­
c a t io n s  t o  se e d  p o ta to e s  in c r e a s e d  number o f  s te m s . The 
t r e a tm e n ts  d id  n o t in c r e a s e  y i e l d .  Guzman (50) found  
a  s i g n i f i c a n t  in c r e a s e  b o th  i n  s p r o u t in g  and in  y i e l d  
w ith  g i b b e r e l l i n - t r e a t e d  'R ed  L a S o d a '. Hawthorne (59) 
i n  h i s  s tu d y  on e f f e c t  o f  c h e m ic a ls  on r e s t  p e r io d  o f  
p o ta to e s  p ro d u ced  r e s u l t s  t h a t  w ere i n  ag reem en t w ith  
S m e ltz e r  and  Mackay (1 4 2 ) .  G ib b e r e l l in  had  no e f f e c t  
on tu b e r  y i e l d ,  b u t t h e r e  was a r e d u c t io n  in  tu b e r  
s i z e .
Tompkins and Bowers (1 5 6 ) , i n  an  a t te m p t to  
in c r e a s e  sw ee t p o ta to  p l a n t  p ro d u c t io n ,  t r i e d  g i b b e r e l l i c  
a c id  and CEPA. Whole r o o t s  o r  c u t  p ie c e s  t r e a t e d  w ith  
g i b b e r e l l i n  p rod u ced  more e a r l y  p la n t s  th a n  CEPA t r e a t e d  
r o o ts  w hich in  t u r n  p ro d u ced  more p la n t s  th a n , t r e a t e d  
r o o t s .  P la n t s  from  CEPA t r e a tm e n ts  u s u a l ly  had more 
r o o ts  th a n  c o n t r o l s  o r  GA t r e a tm e n t s .
S m ith  (143) r e p o r te d  3 autum n a p p l i c a t io n s  o f  
g i b b e r e l l i n  p rod u ced  y i e ld s  from  e ig h t  h a r v e s ts  t h a t
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showed no s i g n i f i c a n t  d i f f e r e n c e  betw een u n sp ray ed  
p l a n t s  and th o se  sp ra y e d  w ith  10 ppm GA. H igher 
d o sag es  reduced  y i e l d .  L a te r  Sm ith  e t  a l .  (144) in  
a d d i t i o n a l  s tu d ie s  confirm ed  th e  re d u c t io n  in  y i e ld  
f o r  h ig h e r  c o n c e n tr a t io n s  o f  GA.
Weaver ( 163 ) r e p o r te d  g ib b e r e l l i n  a p p l i ­
c a t io n s  in c re a s e d  f r u i t - s e t  and y i e ld  o f  s e e d le s s  
g ra p e s  o f  V itu s  v i n i f e r a . B oth  av e rag e  w eigh t p e r  
c l u s t e r  and av e rag e  w eig h t p e r  b e r ry  in c re a s e d .
Sparks (146) sp ray ed  p ecan  f r u i t  and f o l ia g e  
w ith  a  200 ppm s o lu t io n  o f  p o ta ss iu m  g ib b e r e l l a t e  
a p p l ie d  e i t h e r  e a r ly  (Ju n e  1) o r  l a t e  (A ugust S ) .
S p rays were a p p l ie d  1 , 2 , o r  3 t im e s .  The l a t e  
a p p l ic a t io n s  in c re a s e d  t o t a l  w e ig h t o f  p e c a n s .
Crane e t  a l .  (32) a p p l ie d  aqueous s o lu t io n s  o f  
50, 250 , and 500 ppm o f  g i b b e r e l l i c  a c id  a s  sp ra y s  to  
alm ond, a p r i c o t ,  c h e r ry ,  plum , and peach  i n  a tte m p ts  
t o  prom ote p a r th e n o c a rp y . P o l l i n a t io n  was p re v e n te d  
by e m a sc u la tio n  o r  by  e n c lo s in g  b lossom s in  b a g s , GA 
t r e a tm e n ts  d id  n o t prom ote p a r th e n o c a rp y  in  th e  c h e rry  
o r  th e  plum. P a r th e n o c a rp ic  s e t s  o f  up to  1 1 .£  p e rc e n t 
o c c u r re d  in  th e  alm ond, up to  1 5 .4  p e rc e n t i n  th e  
a p r i c o t ,  and up to  73 p e rc e n t in  th e  peach  a s  compared 
w ith  42 p e rc e n t s e t  o f  o p e n -p o ll in a te d  b lo sso m s.
H u ll and Lewis (62) r e p o r te d  t h a t  p o st-b lo o m  
s p ra y s  o f  GA on b e a r in g  c h e r ry  and peach  t r e e s  i n  1957 
had no e f f e c t  on y i e ld  i n  e i t h e r  1957 o r  195#.
Numbers o f  F r u i t  and o f  F lo w ers
R ap p ap o rt (120) r e p o r te d  t h a t  s p ra y in g  to m ato  
f lo w e r  c l u s t e r s  tw ic e  w eek ly  w ith  GA s t im u la te d  f r u i t  
s e t  o f  no rm al and p a r th e n o c a rp ic  f r u i t .  Number o f  
f lo w e rs  i n  f i r s t  i n f lo r e s c e n c e  was u n a f f e c te d  by any 
o f  s e v e r a l  g ro w th  r e g u la t in g  c h e m ic a ls—MH, Phosphon, 
A m o-l6 l8 , CCC, i n d o le - 3 - a c e t i c  a c id  and  GA (1 1 1 ) .
Y ie ld  in c r e a s e s  from  snap  bean  p l a n t s  t r e a t e d  
w ith  CTBP w ere due to  in c r e a s e s  i n  number o f  pods p e r  
p la n t  (1 5 7 )-
GA when a p p l ie d  to  p each es  from  e a r ly  A ugust 
t o  S ep tem ber a t  200 ppm r e s u l t e d  i n  s m a l le r  num bers o f  
f lo w e rs  p e r  t r e e  ( 2 9 ) .  G arabrell e t  a l .  (45) found  t h a t  
p o s t-b lo o m  a p p l i c a t i o n s  o f  SADH to  9 p each  c u l t i v a r s  
d id  n o t a f f e c t  #  f r u i t s / t r e e .  However, P a in t e r  and 
S tem bridge  (108) found  g i b b e r e l l i n  a p p l ie d  to  peach  
t r e e s  a t  v a r io u s  tim e s  d u r in g  summer and f a l l  c au sed  
a  r e d u c t io n  i n  number o f  f lo w e r  buds th e  y e a r  fo llo w in g  
th e  t r e a tm e n t .  The d eg ree  o f  r e d u c t io n  depended  on 
tim e  o f  a p p l i c a t i o n .
Number o f  b e r r i e s  on p r im a ry  and se c o n d a ry  
c l u s t e r s  o f  'C o n co rd ' g rap e  v in e s  was in c re a s e d  by 
SADH (1 6 0 ) .
The number o f  f lo w e r  buds on 'G i b r a l t a r '  Exbury 
a z a le a s  ( Rhododendron s p p . ) was in c r e a s e d  by s in g l e  
s p ra y s  o f  SADH and o f  an cy m id o l (1 3 0 ) . A ncym idol and
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( 2 - c h lo ro e th y l)  trim ethylam m onium  c h lo r id e  (ch lo rm e- 
q u a t)  b u t n o t SADH in d u ced  more f lo w e r in g  on s e v e r a l  
c u l t i v a r s  o f  C hinese h ib is c u s  ( H ib isc u s  r o s a - s in e n s i s  
L .)  (139)* At th e  h ig h e s t  a p p l ie d  r a t e ,  ancym idol 
reduced  th e  number o f  f lo w e rs  r e l a t i v e  to  c o n t r o l  f o r  
one c u l t i v a r .  E thephon red u ced  f lo w e r in g .
Average W eight. S iz e , and 
Shape of Fruit" and of 
Flowers
W ittw er e t  a l .  (172) found  t h a t  p a r a - c h lo ro -  
p h en o x y ace tic  a c id  a p p l ie d  to  f i r s t  f lo w e r  c l u s t e r s  o f  
f i e l d  to m ato es r e s u l t e d  i n  s i g n i f i c a n t l y  l a r g e r  f r u i t .
GA was a p p l ie d  a s  a  com plete  p la n t  sp ra y  to  
tom ato p la n t s  in  2 t r i a l s .  In  1957 av erag e  w e ig h ts  o f  
f r u i t s  were h ig h e r  th a n  c o n t r o l s ,  b u t  th e re  was no 
s i g n i f i c a n t  d i f f e r e n c e  betw een av e rag e  w eig h ts  o f  
t r e a t e d  and av e rag e  w e ig h ts  o f  c o n t r o l s  in  1958 (3 0 ) .
B ryan (14) r e p o r te d  t h a t  A la r  and E th r e l  a p p l ie d  
t o  young tom ato  s e e d l in g s  in c re a s e d  f r u i t  s i z e .  F o l i a r  
sp ra y s  o f  A la r  and o f  C ycocel d id  n o t a f f e c t  s i z e  o f  
f r u i t  i n  a n o th e r  s tu d y  (124)* Hogue (60) found t h a t  
SADH and C hlorm equat d id  n o t a f f e c t  tom ato f r u i t  s i z e ,  
b u t e thephon  reduced  s i z e  o f  f r u i t .  C h lo r f lu r e n o l ,  a t  
in c r e a s in g ly  h ig h e r  a p p l i c a t io n  r a t e s ,  in c re a s e d  f r u i t  
m a lfo rm a tio n  (1 2 9 ) .
B a t j e r  e t  a l .  (6 ) a p p l ie d  B-Nine to  a p p le s ,  
p e a r s ,  and c h e r r i e s .  S m a lle r  f r u i t  r e s u l t e d .  Lord
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( S i )  found  SADH t r e a tm e n ts  d e p re s s e d  f r u i t  s i z e  i n  
a p p le s  and in d u c e d  f l a t t e r  f r u i t s *  SADH a p p l ie d  a s  
p o stb lo o m  s p ra y s  t o  9 p each  c u l t i v a r s  d id  n o t a f f e c t  
s i z e  o f  f r u i t  ( 4 5 ) .
A p p l ic a t io n  o f  GA t o  f r u i t  and f o l i a g e  o f  
p ec an  t r e e s  l e d  t o  no in c r e a s e  in  volume o f  n u ts  ( 146 ) .  
GA in c re a s e d  b o th  av e ra g e  w e ig h t p e r  c l u s t e r  and  
a v e ra g e  w e ig h t p e r  b e r r y  in  s e e d le s s  g ra p e s  o f  V itu s  
v i n i f e r a  ( 163 ) .  SADH and  e th ep h o n  w ere a p p l ie d  a s  
s e p a r a te  t r e a tm e n ts  t o  c r a n b e r ry  p la n t s  w ith o u t 
a d v e r s e ly  a f f e c t i n g  b e r r y  s i z e  ( 4 0 ) .  S tra w b e rry  p la n t s  
t r e a t e d  w ith  GA p ro d u ced  s m a l le r  f r u i t  (1 4 4 ) .
GA a p p l i c a t i o n s  t o  a z a le a  p la n t s  r e s u l t e d  i n  
in c r e a s e d  f lo w e r  s i z e  ( 7 6 ) .  A ncym idol a p p l ie d  to  
chrysanthem um  c u l t i v a r s  p ro d u ced  no e f f e c t  on f lo w e r  
s i z e  ( 7 5 ) .
M a tu ra t io n
W ittw er e t  a l .  (170) r e p o r te d  e f f e c t s  o f  GA on 
v a r io u s  h o r t i c u l t u r a l  c r o p s .  Of 5 c u l t i v a r s  o f  
to m a to e s  e a r l i e r  f lo w e r in g  was in d u ced  by GA o n ly  in  
th e  dw arf c u l t i v a r .  The a u th o r s  found  t h a t  G A -tre a te d  
l e t t u c e  p l a n t s  p ro d u ced  se e d  31 days e a r l i e r .  GA 
h a s te n e d  f lo w e r in g  in  to m a to e s  by 3 t o  6 d ays a c c o rd in g  
to  R ap p ap o rt ( 120 ) •
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W ittw e r  and T o lb e r t  (173) fo u n d  t h a t  f lo w e r  
c l u s t e r s  i n  CCC—t r e a t e d  to m a to  p la n t s  ap p ea red  e a r l i e r  
and  on lo w er n o d e s . However, in  a l a t e r  s tu d y , g ro w th  
r e t a r d a n t s  Phosphon and Amo—l6 lS  in c r e a s e d  number o f  
day s p re c e e d in g  th e  ap p e a ra n c e  o f  th e  f i r s t  i n f l o ­
re sc e n c e  in  to m a to e s  (1 1 1 ) .  Read and E ie ld h o u se  (123) 
r e p o r te d  t h a t  e a r l y  a p p l i c a t io n s  o f  A la r  to  to m a to  
s e e d l in g s  d e la y e d  bloom a p p ro x im a te ly  7 days b u t  
C ycoce l s t im u la te d  th e  o n s e t  o f  bloom— up t o  7 d ay s  
e a r l i e r .
R ob inson  e t  a l .  (1 2 7 ) found to m a to es  r ip e n e d  
more r a p id ly  and u n ifo rm ly  w ith  t r e a tm e n t  w ith  E t h r e l .  
Read and F ie ld h o u s e  (124) fo u n d  t h a t  A la r  and C y co ce l 
p roduced  a more c o n c e n tr a te d  h a rv e s t  b e c a u se  o f  more 
r a p id  f r u i t  m a tu ra t io n .  L ovato  e t  a l .  (S2) found  CCC 
a p p l i c a t io n s  in c re a s e d  p r o p o r t io n  o f  f r u i t  g a th e r e d  a t  
f i r s t  h a r v e s t .  Bryan (1 4 ) found  t h a t  A la r  and E t h r e l  
a p p l ie d  t o  to m a to  s e e d l in g s  d e lay ed  and  c o n c e n tr a te d  
f lo w e r in g  and  red u ced  e a r l y  h a r v e s t .  D o s ta l and W ilcox 
(37) r e p o r te d  t h a t  CEPA a p p l i c a t i o n s  a c c e le r a t e d  
r ip e n in g  o f  f r u i t s .  Iw a h o ri and Lyons ( 6 3 ) found  
E th r e l  red u ce d  number o f  d ay s  betw een  a n th e s i s  and 
b r e a k e r  s ta g e  by  7 d ay s . SADH a p p l ie d  t o  tom ato  p l a n t s  
a t  th e  3 -  t o  4 - t r u e  l e a f  s t a g e ,  r e t a r d e d  e a r l i n e s s ,  and 
c o n c e n tr a te d  r ip e n in g  a c c o rd in g  t o  Hogue (6 0 ) .
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A m o-l6ld caused  r e t a r d a t i o n  o f  f lo w e r  d ev e lo p ­
m ent i n  P h ase o lu s  v u lg a r is  L . ( 9 6 ) .  SADH h a s te n e d  
m a tu r i ty  in  b r u s s e l s  s p ro u ts  (4 3 )•  S p ray in g  e g g p la n ts  
w ith  p a ra c h lo ro p h e n o x y a c e tic  a c id  (4-CPA) p roduced  
e a r l i e r  and more un ifo rm  r ip e n in g  ( 41 ) .
GA sp ray e d  on l e t t u c e  p la n ts  a t  th e  4 -  and
S - l e a f  s ta g e s  o f  grow th  red u ced  tim e to  se ed  crop  
ab o u t 2 weeks ( 5 3 ) .  T reatm en t o f  soybean p la n ts  w ith  
TIBA caused  p la n t s  to  change from  v e g e ta t iv e  to  r e p ro ­
d u c t iv e  developm ent more r a p id ly  (47)*
B-Nine s p ra y s  a p p l ie d  t o  a p p le s ,  p e a r s ,  and 
sw ee t c h e r r ie s  d e lay e d  b lo sso m in g  th e  fo llo w in g  s p r in g  
( 6 ) .  GA a p p l ie d  t o  almond, a p r i c o t ,  c h e r ry ,  plum and 
peach  p roduced  p a r th e n o c a rp ic  f r u i t  w hich m atured  ab o u t 
7 days e a r l i e r  th a n  d id  o p e n -p o l l in a te d  f r u i t  (3 1 )•
A la r  and CCC tr e a tm e n ts  on a p p le  c u l t i v a r s  h a s te n e d  
c ro p p in g  ( 5 1 ) .
Corgan and Widmoyer (29) found GA a p p l ie d  t o  
p each es  r e s u l t e d  i n  bloom d e la y .  G am brell e t  a l .  (45) 
r e p o r te d  t h a t  SADH a p p l ie d  t o  9 peach c u l t i v a r s  
a c c e le r a te d  m a tu ra t io n . GA caused  a d e la y  in  bloom 
in  peach  th e  y e a r  fo llo w in g  a p p l ic a t io n  (1 0 S ) . A la r  
a p p l ie d  to  p rune c u l t i v a r s  betw een  30 and  100 days 
b e fo r e  h a rv e s t  d a te  advanced h a rv e s t  d a te  s i g n i f i ­
c a n t ly  (1 7 6 ).
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Sm ith  e t  a l ,  (144) r e p o r te d  t h a t  th e  peak  o f  
s tra w b e rry  h a rv e s t  was s h i f t e d  in to  an  e a r l i e r  h a rv e s t  
p e r io d  th ro u g h  t r e a tm e n ts  w ith  GA*
SADH d e lay ed  f lo w e r in g  o f  a z a le a  c u l t i v a r s  
*Red W ingf , A l a s k a ' ,  and 'G l o r i a ' , and h a s te n e d  t h a t  
o f  'C h im es ' (1 2 ) .  GA and GA p lu s  k i n e t i n  were found 
to  h a s te n  f lo w e r in g  o f  a z a le a  i n  th e  same s tu d y ,
GA speeded  developm ent o f  f lo w e r in g  in  c h ry s ­
anthemums u n d er c e r t a i n  c o n d i t io n s  (2 5 ) ,  A m o-l6l3, 
P hosfon and CCC d e lay ed  f lo w e r in g  in  chrysanthem um s 
( 26) .  L a rso n  and Kimmins (74» 75) found  t h a t  ancym idol 
and A la r  d e lay ed  f lo w e r in g  in  chrysanthem um s and E a s te r  
l i l l i e s .  As c o n c e n tr a t io n  o f  ancym idol o r  A la r  in c re a s e d  
th e re  was a  c o rre sp o n d in g  d e la y  in  f lo w e r in g  (7 5 ) .
Ancymidol and in  some c a se s  C ycocel made 'C a re ­
fre e*  seed-g row n  geran ium s f lo w e r  10 to  25 days e a r l i e r  
(4 )•  C y co ce l a p p l ie d  a s  a f o l i a r  sp ra y  and IAA had no 
e f f e c t  on  d a te  o f  f lo w e r in g , TIBA and C ycocel s o i l  
d rench  ca u sed  e a r l i e r  f lo w e r in g , and E th r e l  d e lay ed  
f lo w e r in g  in  geran ium s ( 2 0 ) .  In  a l a t e r  s tu d y  Ethephon 
d e lay ed  f lo w e r in g  in  geranium s (2 2 ) .  CEPA d e lay ed  
f lo w e r in g  ( 135 ) .
SADH and ancym idol d e lay ed  f lo w e r in g  in  g lo x in ia  
(1 5 1 ). Shanks (139) found SADH i n e f f e c t iv e  and c h lo r -  
mequat and  ancym idol e f f e c t i v e  in  in d u c in g  e a r l i e r  
f lo w e r in g  in  H ib is c u s . W hite (165) found  ancym idol
tr e a tm e n t advanced f lo w e r in g  by up to  12 days in  2 o f  
16 c u l t i v a r s  o f  'M id -C en tu ry  h y b r id ' l i l i e s .  A la r  
d e la y ed  f lo w e r in g  in  m a rig o ld  ( T ag e tes  e r e c ta  L .)  l e s s  
u n d er s h o r t  days th a n  i t  d id  u n d er lo n g  days ( 86) .  
Ancymidol a p p l ie d  to  p o i n s e t t i a  p la n ts  9 weeks b e fo re  
f lo w e r in g  d a te  caused  no change in  f lo w e r in g  d a te  
(2 1 ) . Love e t  a l .  ( 83 ) a l s o  found CCC and A la r  d id  
n o t a f f e c t  tim e  o f  f lo w e r in g  in  p o i n s e t t i a .  L indstrom  
e t  a l .  (79) found  t h a t  GA g e n e ra l ly  h a s te n e d  f lo w e r in g  
10 days t o  4 weeks in  s to c k s  (M a tth io la  in c an a  L . ) .  
B-Nine d e la y ed  f lo w e r in g  and s id e  grow th  in  Z in n ia  
pum ila (7 1 ) .
G enera l M o rp h o lo g ica l E f f e c t s
V ario u s  g ro w th - re g u la t in g  compounds have been  
o b se rv ed  to  in f lu e n c e  sh a p e , form  and s i z e  o f  h o r t i ­
c u l t u r a l  p l a n t s .  Amo-l6 l 8 reduced  stem  e lo n g a t io n  in  
P h aseo lu s  v u lg a r i s  (9 6 ) .  M i l le r  e t  a l .  (97) in  a s tu d y  
o f  th e  e f f e c t s  o f  E th r e l  on 21 c u l t i v a r s  o f  v e g e ta b le  
c ro p s , r e p o r te d  t h a t  th e  e a r l i e s t  o b se rv a b le  re sp o n se  
was s tu n t in g .  The d eg ree  and d u r a t io n  o f  s tu n t in g  
v a r ie d  w ith  c u l t i v a r  and E th r e l  c o n c e n tr a t io n .  Cabbage 
p la n ts  t r e a t e d  w ith  B-Nine o r  C ycocel grew v e ry  s lo w ly  
and th e  t o t a l  amount o f  v e g e ta t iv e  grow th was g r e a t ly  
red u ced  ( 9 2 ) .  M u ltip le  g i b b e r e l l i n  sp ra y s  2 and 3 weeks 
b e fo re  h a rv e s t  in c re a s e d  p e t io l e  le n g th  o f  c e le r y
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c u l t i v a r  'U tah  10 -B ' b u t d id  n o t  in c r e a s e  p e t i o l e  
l e n g th  o f  'U ta h  57-70  H' ( 1 6 ) .
Dyson (39 ) re c o rd e d  re s p o n s e s  o f  2 c a r r o t  
c u l t i v a r s  to  C y co ce l and A la r .  One c u l t i v a r  resp o n d ed  
w ith  g r e a t e r  r o o t  y i e l d ,  s h o r t e r  p e t i o l e s ,  and s m a l le r  
l e a v e s .
GA tr e a tm e n t  o f  se e d  p o ta to e s  re d u ce d  mean 
t u b e r  s i z e  (1 4 2 ) .  B-N ine red u ce d  stem  e lo n g a t io n  in  
p o ta to e s  ( 8 ) .  GA a p p l ie d  t o  'G re en  M o u n ta in ' p o ta to  
p ro d u ced  tu b e r s  t h a t  were m alform ed—e lo n g a te d ,  
s p in d le d  and dum bbell sh ap ed  ( 8 8 ) .
When a p p l ie d  b e fo re  s e e d s ta lk  i n  o n io n  a p p e a r s ,  
e th ep h o n  r e ta r d e d  s e e d s ta lk  and red u ced  se e d  y i e l d ;  how­
e v e r ,  i f  a p p l ie d  a f t e r  ap p e a ran c e  o f  s e e d s ta lk ,  e th ep h o n  
red u ce d  s e e d s ta lk  h e ig h t  w ith  no a d v e rse  e f f e c t  on se ed  
y i e l d  ( 7 8 ) .  SADH in c re a s e d  r o o t  f r e s h  w e ig h t and r o o t /  
l e a f  r a t i o  in  r a d i s h  ( 9 ) .  Tompkins and Bowers (156) 
found  G A -tre a te d  sw ee t p o ta to  p l a n t s  t a l l e r  th a n  con­
t r o l s  and C E P A -trea ted  p l a n t s  s h o r t e r .
C h lo r f lu r e n o l  i n h i b i t e d  v e g e ta t iv e  g row th  in  
to m ato  (1 2 9 ) .  C C C -trea ted  p l a n t s  w ere dw arfed  (1 4 1 ) .
GA a p p l ie d  t o  a p p le  and p e a r  s e e d l in g s  p roduced  
a  re sp o n se  o n ly  a t  1000 ppm and n o t a t  1 , 10, o r  100 
ppm (1 1 6 ) .  T here was more l i n e a r  g row th  p e r  t r e e ,  more 
g row ing  p o in ts  p e r  t r e e ,  a  g r e a t e r  number o f  le a v e s  p e r  
t r e e ,  s m a l le r  le a v e s  and a l a r g e r  to p  t o  r o o t  r a t i o .
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F o l i a r  s p ra y s  o f  SADH and  ch lo rm e q u a t in c r e a s e d  
num ber o f  tu b e ro u s  r o o t s  o f  d a h l i a s  u n d e r  s h o r t - d a y  and  
lo n g -d a y  c o n d i t io n s  ( 1 2 2 ) .  S a n d e rso n  (134) fo u n d  o f  
s e v e r a l  m a te r i a l s  t e s t e d  on f o r s y t h i a ,  an cy m id o l p ro v ed  
th e  s a f e s t  and  m ost e f f e c t i v e  h e ig h t  c o n t r o l  t r e a t ­
m en t. A ncym idol re d u c e d  h e ig h t  more e f f e c t i v e l y  th a n  
d id  SADH, c h lo rm e q u a t, o r  e th e p h o n . Sem eniuk and  
T a y lo r  (1 3 5 ) fo u n d  CEPA an d  CCC b o th  re d u c e d  h e ig h t  
and  CCC in c r e a s e d  b ra n c h in g  i n  g eran iu m  s e e d l i n g s .  
C a rp e n te r  and  C a r ls o n  (2 1 ) fo u n d  6 - (b e n z y la m in o ) -9 -  
( 2 - te t r a h y d r o p y r a n - y l ) - 9 H - p u r in e  (PBA) im proved  b ra n c h ­
in g  i n  p o i n s e t t i a .  They a l s o  fo u n d  PBA, e th e p h o n , and
6 -b en zy lam in o  p u r in e  (BA) s i g n i f i c a n t l y  in c r e a s e d  
b ra n c h in g  i n  g eran iu m  ( 2 2 ) .
T re a tm en t o f  l i l y  c u l t i v a r s  w ith  an cy m id o l 
re d u c e d  p l a n t  h e ig h t  by  7 t o  3# p e r c e n t  ( 6 9 ) .  A ncym idol 
was a p p l i e d  t o  16 l i l y  c u l t i v a r s  i n  a n o th e r  s tu d y  (1 6 6 ) .  
One c u l t i v a r  was e x c e s s iv e ly  d w a rfe d , and  6 d id  n o t  
re s p o n d .
A la r  re d u c e d  h e ig h t  o f  T a g e te s  e r e c t a  L . grown 
u n d e r  e i t h e r  lo n g  day s o r  s h o r t  d ay s (5 7 )•  B o th  C011 
and B -N ine r e t a r d e d  th e  g ro w th  o f  Cosmos s p . ,  T a g e te s  
e r e c t a  L . ,  P e tu n ia  h y b r id a  (V ilm .)  and Z in n ia  e le g a n s  
( J a c q . )  (125)*  Shanks (1 3 6 ) found  E t h r e l  re d u c e d  h e ig h t  
i n  sn a p d ra g o n , p e tu n ia ,  m a r ig o ld , and  z i n n i a ;  and  i t  
en h an ced  b ra n c h in g  i n  H ib is c u s  c h i n e n s i s . Compact
grow th  was o b ta in e d  in  Z in n ia  pum ila  s e e d l in g s  by  
s p ra y in g  w ith  B-Nine (7 1 )*  Chrysanthem um  p la n t s  
t r e a t e d  w ith  ancym ido l w ere 20 to  60?6 s h o r t e r  th a n  
c o n t r o l s  (7 1 , 7 2 ) .  Shanks (13$) found  t h a t  SADH 
in c r e a s e d  b ra n c h in g  i n  chrysanthem um , p o i n s e t t i a ,  
a z a le a ,  g a r d e n ia ,  and c a r n a t io n .  E f f e c t iv e  h e ig h t  
c o n t r o l  o f  p o i n s e t t i a  was o b ta in e d  w ith  CCC o r  CCC 
p lu s  A la r  ($ 3 ) •
F u ru ta  e t  a l .  (43 ) found  ancym ido l e f f e c t i v e  
i n  r e t a r d in g  g row th  on woody and h e rb a c e o u s  p la n t  
s p e c ie s .  I n c r e a s in g  dosage in c r e a s e d  r e t a r d a t i o n .  
S t im u la t io n  o f  l a t e r a l  bud grow th was n o te d  on some 
p l a n t s ,  su ch  a s  p y ra c a n th a . Ancymidol red u ced  stem  
e lo n g a t io n  in  4 Rhododendron c u l t i v a r s  (1 0 7 ) .
R e s is ta n c e  and  S t r e s s
G ro w th - re g u la tin g  ch e m ic a ls  have been  r e p o r te d  
t o  in c r e a s e  form s o f  r e s i s t a n c e  to  s t r e s s e s  to  w hich 
p la n t s  a r e  s u b je c te d .  M arth  (92) fo u n d  f r o s t  damage to  
cabbage p l a n t s  m arked ly  re d u c e d  by a p p l i c a t i o n  o f  B-Nine 
o r  C y c o c e l.
Cabbage p la n t s  t r e a t e d  w ith  g row th  r e t a r d a n t s  
CCC and B-Nine w ere grown i n  l i g h t  i n  te m p e r a tu r e -  
c o n t r o l l e d  cham bers by K a c p e rsk a -P a la c y  e t  a l .  ( 65 ) .  
F r o s t  damage cau sed  by te m p e ra tu re  o f  -10°C  was l e s s  in  
p l a n t s  t r e a t e d  w ith  g row th  r e t a r d a n t s .  CCC a p p e a re d  
more e f f e c t i v e  th a n  B -N ine .
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H alevy and K e s s le r  (53) found t h a t  t r e a t e d  
b ean  p la n ts  (P h a se o lu s  v u lg a r i s  L .)  were l e s s  su s ­
c e p t ib l e  to  w a te r  s t r e s s .
Sex E x p re ss io n
i
M itc h e l l  and W ittw er (100) found t h a t  p i s t i l l a t e  
f lo w e r  fo rm a tio n  in c re a s e d  by a p p l ic a t io n s  o f  a l l y l  
trim ethylam m onium  brom ide (AMAB) and t h a t  GA induced  
s ta m in a te  f lo w e r  fo rm a tio n  i n  Cucumis s a t iv u s  L.
C a n t l i f f e  and R obinson (IS ) found t h a t  a p p l i ­
c a t io n s  o f  e th ep h o n  reduced  days to  f lo w e r in g  o f  fem ale  
f lo w e r s ,  in c re a s e d  days to  f lo w e r in g  o f  m ale f lo w e rs , 
and in c re a s e d  th e  p e rc e n ta g e  o f  fem ale f lo w e rs  p e r  
cucum ber p l a n t .
Rudich e t  a l .  (12&) a p p l ie d  E th r e l  and E th r e l  
p lu s  B-Nine t o  sq u ash  (C u c u rb ita  pepo) , cucumber 
( Cucumis s a t i v u s ) , and muskmelon (C . m elo ) • The E th r e l  
p lu s  B-Nine i n h i b i t e d  m ale f lo w e r in g  f o r  2-3  weeks o f  
f lo w e r in g  p e r io d .  Loy (S4 ) t e s t e d  e f f e c t s  o f  e thephon  
and SADH on se x  e x p re s s io n  in  muskmelon. SADH red u ced  
number o f  m ale f lo w e r s .  E thephon  c o m p le te ly  in h ib i t e d  
m ale f lo w e r in g .
T re c c a n i e t  a l .  (15&) s tu d ie d  e f f e c t s  o f  E th r e l ,  
GA, and A la r on 'C h a re n ta is*  m elon. E th r e l  in c re a s e d  
h e rm ap h ro d ite  f lo w e r  p ro d u c tio n  and red u ced  male f lo w e r  
p ro d u c t io n . GA in c re a s e d  number o f  m ale f lo w e rs  and
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f r u i t  y i e l d .  GA d id  n o t re d u c e  th e  e f f e c t  o f  E th r e l  
on fe m a le n e s s . A la r  te n d e d  t o  reduce  an d  advance 
h e rm a p h ro d ite  p ro d u c tio n  an d  to  reduce  an d  d e la y  m ale 
f lo w e r  p ro d u c t io n .  P h a ta h  and  W ittw er (1 1 1 ) found 
t h a t  GA p ro d u ced  a n th e r s  i n  a  s ta m e n le s s  to m ato  m u ta n t.
O th e r E f f e c t s
Read and F ie ld h o u s e  (124) n o te d  more in te n s e  
re d  c o l o r ,  lo w e r in c id e n c e  o f  b lo s s o ra -e n d - ro t ,  and 
red u ced  f r u i t  c ra c k in g  i n  A la r - t r e a t e d  to m a to e s .
Murphy e t  a l .  (10 6 ) found  a p p le s  from  t r e e s  
t r e a t e d  w ith  SADH were s i g n i f i c a n t l y  p o o r e r  i n  f l a v o r  
th a n  f r u i t s  from  n o n - t r e a te d  t r e e s .  E th ep h o n  i n c r e a s e d ’ 
developm ent o f  an th o cy an im s i n  a p p le s  ( 1 1 5 ) .  SADH 
enhanced  c o l o r ,  p a r t i c u l a r l y  f l e s h  c o lo r  i n  peaches b y  
s t im u la t in g  a n th o c y a n in  b io s y n th e s i s  ( 1 4 0 ) .  R ep o rts  
in d ic a t e  t h a t  ancym ido l a p p l i c a t io n s  g e n e r a l ly  gave a  
d a rk e r  g re e n  c o lo r  t o  l e a v e s  o f  p la n ts  (4 3 )»  M arth
e t  a l .  (9 6 ) n o te d  t h a t  A m o-l6 lS  in c r e a s e d  i n t e n s i t y  o f
th e  g re e n  in  P h a se o lu s  v u l g a r i s  L. L o v ato  e t  a l .  (6 2 ) 
o b se rv e d  m a rg in a l c h l o r o s i s  from  h ig h  c o n c e n tr a t io n s  
o f  CCC a p p l ie d  t o  f o l i a g e  o f  tom ato  p l a n t s .
Lord (61) found  SADH t r e a tm e n ts  o f  a p p le  t r e e s
d e la y e d  f r u i t  f l e s h  s o f t e n i n g  and re d u c e d  th e  s e v e r i t y  
o f  w a te rc o re  and  p r e - h a r v e s t  d ro p . SADH cau sed  p each  
f r u i t  t o  f a l l  more r e a d i l y  from  th e  s tem  and l e f t  l e s s
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f r u i t  rem ain in g  on  th e  t r e e s  when h a rv e s te d  m echani­
c a l l y  (4 5 ) .
M a rc e lle  (90) n o te d  t h a t  a p p l ic a t io n s  o f  GA 
to  a p i c a l  re g io n  o f  young p e a r  t r e e s  in d u ced  t r a n s ­
fo rm a tio n  o f  a x i l l a r y  buds i n to  th o r n s .  B-Nine and 
CCC red u ced  th e  i n t e n s i t y  o f  th o rn  fo rm a tio n .
Levy e t  a l .  (77) u se d  e thephon  t o  in d u ce  
b u lb in g  o f  s h o r t - d a y ,  in te rm e d ia te  and lo n g -d a y  on ion  
c u l t i v a r s  u n d er n o n in d u c tiv e  s h o r t-d a y  c o n d i t io n s .  Read 
e t  a l .  (122) found  SADH and ch lo rm equat t r e a tm e n ts  o f  
D ah lia  p in n a ta  C av. caused  fo rm a tio n  o f  tu b e ro u s  ro o ts  
u n d e r  lo n g  days when u n t r e a te d  c u t t in g s  produced  o n ly  
f ib r o u s  r o o t s .
B-Nine and  CCC has been  re p o r te d  t o  in c re a s e  
s h e l f - l i f e  o f  l e a f  l e t t u c e  and  b r o c c o l i ,  and to  d e lay  
d i s c o lo r a t i o n  o f  mushrooms ( 5 4 ) .
A ccord ing  to  H a rr in g to n  (5&) GA s u b s t i t u t e d  
f o r  d eh ead in g  o f  l e t t u c e ,  w hich  i s  th e  g r e a t e s t  expense 
o f  grow ing a se e d  crop  o f  t ig h t - h e a d in g  v a r i e t i e s  o f  
l e t t u c e .  GA a p p l ie d  to  l e t t u c e  reduced  number o f  s e e d -  
s t a l k s  tra p p e d  w ith in  t i g h t  heads and in c re a s e d  number 
o f  p la n t s  w hich b o l te d .
Kahn e t  a l .  (66) found  th a t  GA co u ld  s u b s t i t u t e  
f o r  l i g h t  req u irem e n t f o r  g e rm in a tio n  o f  l e t t u c e  s e e d s . 
W iggans and M a rtin  (167) fo u n d  pecan  se e d s  soaked  in  GA 
g e rm in a ted  e a r l i e r .  GA tr e a tm e n t  can s u b s t i t u t e ,  a t
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l e a s t  in  p a r t ,  f o r  c h i l l i n g  re q u irem e n t i n  peach  ( 36 ) .  
GA tr e a tm e n t h as  been  r e p o r te d  t o  b re a k  dormancy in  
c i t r u s  (2 7 )-  A form  o f  f lo w e r  dormancy in  p e tu n ia  i s  
a s s o c ia te d  w ith  c e r t a i n  m a le - s t e r i l e  p la sm o ty p e s . 
I n j e c t i o n  o f  GA in to  s t a l k  prom otes n e a r ly  norm al 
f lo w e r in g  r a t e  (64 ) .
P h y s io lo g ic a l  C o n s id e ra tio n s
G ib b e r e l l in  h as  been  o b se rv ed  to  overcome 
s h o r te n in g  o f  in te rn o d e s  cau sed  by CCC (1 5 4 ), P hosfon  
D (SO ), and SADH (162) a s  w e ll  a s  to  overcome s h o r te n ­
in g  caused  by m o rp h ac tin s  ( 89 ) •
Bukovac (15) found  t h a t  GA can  co m p le te ly  
r e v e r s e  th e  in h ib i to r y  e f f e c t s  o f  N, N -d im ethy lam ino- 
m aleam ic a c id  (DMAM) on P h a se o lu s  v u lg a r is  L. Z e e v a r t 
and Lang (178) n o ted  t h a t  f l o r a l  i n i t i a t i o n  a s  in d u ced  
by s h i f t  from  lo n g  to  s h o r t  days in  th e  lo n g - s h o r t  day 
p la n t  B ryophyllum  daigrem ontianum  was f u l l y  su p p re s s e d  
by a p p l i c a t io n  o f  CCC. Such s u p p re s s io n  was r e v e r s e d  
by GA (1 7 7 ).
H alevy (52) exam ined th e  i n t e r a c t i o n  o f  g ro w th - 
r e ta r d in g  compounds and GA on IAA o x id a se  and p e ro x i­
d a s e .  I n h ib i t i o n  by means o f  grow th  r e t a r d a n t s  was 
a s s o c ia te d  w ith  in c re a s e d  p e ro x id a se  and  IA A -oxidase 
a c t i v i t y .  The r e s t o r a t i o n  o f  grow th to  norm al r a t e  by 
tr e a tm e n t  w ith  GA red u ced  enzymic a c t i v i t y  t o  ab o u t
t h a t  o f  u n t r e a te d  s e e d l in g s *  From such  d a t a  H alevy 
p ro p o sed  t h a t  g r o w th - r e ta rd in g  c h e m ic a ls  i n t e r a c t  
w ith  g i b b e r e l l i n  i n  such  a  way a s  to  a f f e c t  a u x in  
l e v e l  o f  t i s s u e s *  K u ra is h i  an d  M uir (71 ) fou n d  
ev id e n c e  t h a t  g ro w th  r e t a r d i n g  e f f e c t  o f  CCC i s  due t o  
lo w e r in g  o f  a u x in  l e v e l .  Stem  segm ents o f  A laska  p e a s  
(P isum  sa tiv u m  L .)  w ith  g row th  r e ta r d e d  by  CCC d id  n o t  
re sp o n d  to  t r e a tm e n t  w ith  g i b b e r e l l i n  b u t  h ad  t h e i r  
l e n g th  in c r e a s e d  by a s  much a s  3*3 tim e s  i n  IAA 
s o l u t i o n s .
H arada and  Lang ( 56 ) co n c lu d ed  t h a t  CCC i n t e r ­
f e r e d  w ith  th e  b io s y n th e s i s  o f  GA. P a le g  e t  a l .  (110) 
found  AM0-161S, CCC, P hosfon -D , B-Nine an d  MH u n ab le  
t o  r e t a r d  th e  g i b b e r e l l i c  a c id - in d u c e d  re d u c in g  su g a r  
r e l e a s e d  from  b a r l e y  endosperm . P a le g  e t  a l .  (110) 
th u s  co n c lu d ed  t h a t  th e  compounds do n o t t h e r e f o r e  
com pete d i r e c t l y  w ith  g i b b e r e l l i n s .
MATERIALS AND METHODS
E x p erim en ts  w ere co n d u c ted  from  1972 th ro u g h  
1974 to  i n v e s t i g a t e  th e  e f f e c t  o f  ancym ido l on c e r t a i n  
h o r t i c u l t u r a l  c ro p s .  In  a d d i t io n  to  an cy m id o l, GA  ^
was u se d . In  some e x p e rim e n ts  SADH was u se d  in  p la c e  
o f  an cy m id o l.
The fo o d  c ro p s  s tu d i e d  in c lu d e d  to m a to , b e l l  
p e p p e r  and h o t p e p p e r , e g g p la n t ,  cab b ag e , c a u l i f lo w e r ,  
and b r o c c o l i .  A lso in c lu d e d  were m a r ig o ld , p e tu n ia ,  
and z i n n ia .
Tomato, E g g p la n t , and B e l l
Tepper. Till 1972---------
I n v e s t i g a t i o n s  o f  an  e x p lo r a to r y  n a tu re  w ere 
co n d u c ted  in  th e  f a l l  o f  1972 in  o rd e r  t o  d e te rm in e  
c o n c e n tr a t io n s  o f  ancym ido l and  GA r e q u i r e d  to  p ro d u ce  
s i g n i f i c a n t  re s p o n s e s  i n  *P e l i c a n ' to m a to , 'F l o r i d a  
H ighbush ’ e g g p la n t ,  and 'R e s i s t a n t  G ia n t ' b e l l  p e p p e r . 
Each c ro p  was s u b je c te d  t o  4 d i f f e r e n t  c o n c e n tr a t io n s  
o f  60 m l. o f  ancym ido l and  4 d i f f e r e n t  c o n c e n t r a t io n s  
o f  60 m l. o f  GA in  a  com ple te  4 x 4  f a c t o r i a l  e x p e r i ­
ment w hich was a r ra n g e d  i n  a random ized  b lo c k  d e s ig n  
w ith  3 b lo c k s .  These c o n c e n t r a t io n  l e v e l s  were 0 , 1 , 
10 , and 100 ppm. A ll  e f f e c t s  w ere c o n s id e re d  f i x e d .
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Seeds from  a l l  3 c ro p s  were s t a r t e d  in  p e a t p o ts  in  
th e  g reenhouse on August 2 , 1972— to o  l a t e  to  produce 
r ip e  f r u i t  b e fo re  ex p ec te d  o cc u rren c e  o f  c o ld  w ea th e r , 
b u t e a r ly  enough t o  p ro v id e  m ean in g fu l re sp o n se s  to  
t r e a tm e n t  w ith  c h e m ic a ls . T ra n s p la n ts  w ere p la n te d  by 
hand a t  3 weeks o f  age in  a s i l t  loam s o i l .  T r e a t ­
m ents were a p p l ie d  im m ed ia te ly  a f t e r  t r a n s p l a n t i n g .
Each o f  th e  16 tr e a tm e n t  co m b in a tio n s  was a p p l ie d  as 
a s o i l  d rench  to  a  u n i t  o f  5 p l a n t s .  The 16 t r e a tm e n t 
co m b in a tio n s  w ere r e p l i c a t e d  3 t im e s .  The h e ig h ts  in  
in c h e s  were re c o rd e d  f o r  th e  e g g p la n t a t  age 107 days 
and f o r  th e  b e l l  p ep p er a t  age 108 d a y s . F ro s t  damage 
o f  e g g p la n t and b e l l  p ep p er was a s s e s s e d  a t  age 119 days 
on a s c a le  o f  0 f o r  no damage, 1 f o r  m ild  damage up to  
5 f o r  se v e re  dam age. Number o f  f r u i t  p e r  p la n t  f o r  
to m a to , e g g p la n t ,  and b e l l  p ep p er was co u n ted  a t  age 
139 d a y s .
Hot P e p p e r , W in te r  1972-1973
An ex p e rim en t was cond u c ted  in  th e  w in te r  o f  
1972-1973 to  d e te rm in e  th e  e f f e c t s  o f  d i f f e r e n t  con­
c e n t r a t io n s  and d i f f e r e n t  am ounts o f  ancym idol on h o t 
p e p p e rs . A com ple te  4 x 2  f a c t o r i a l  experim en t w hich 
was a r ra n g e d  in  a  random ized b lo c k  d e s ig n  w ith  3 b lo c k s  
was u se d . Each o f  th e  8 t r e a tm e n t co m b in a tio n s  was 
a p p l ie d  to  a  u n i t  o f  4 p l a n t s .  The c o n c e n tr a t io n s  o f  
ancym ido l were 0 , 75 , 150, and 300 ppm. A ll  e f f e c t s
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were c o n s id e re d  f ix e d *  The am ounts w ere 60 and  120 
m l. T re a tm e n ts  w ere a p p l ie d  t o  p la n t s  a t  ag e  25 d a y s . 
H eig h t o f  p la n t s  i n  cm was m easu red  a t  age 39 and 44 
d a y s . The number o f  f lo w e rs  p e r  p la n t  was d e te rm in e d  
a t  age 41  d ay s .
Tomato, E g g p la n t, B e l l  P e p p e r , 
and  Hot P e p p e r , S p r in g  1973
A s e t  o f  e x p e rim e n ts  was i n i t i a t e d  i n  th e  s p r in g  
o f  1973 t o  d e te rm in e  th e  e f f e c t s  o f  ancym ido l and GA and 
th e  e f f e c t s  o f  m ethods o f  a p p l i c a t i o n  on P e l i c a n *  
to m a to , 'F l o r i d a  H ig h b u sh ' e g g p la n t ,  'R e s i s t a n t  G ia n t ' 
b e l l  p e p p e r , and 'T a b a s c o ' h o t p e p p e r . F o r ea ch  crop  
a random ized  b lo c k  d e s ig n  w ith  3 b lo c k s  was u se d  in  
c o n d u c tin g  th e  ex p e rim en t w ith  a  s p l i t - p l o t  a rran g em en t 
o f  t r e a tm e n t s ,  w here c o n c e n t r a t io n  l e v e l s  o f  ancym ido l 
and GA w ere f a c t o r i a l l y  a r ra n g e d  a s  whole p l o t  f a c t o r s  
and m ethod o f  a p p l i c a t i o n  was th e  su b p lo t  f a c t o r .  A ll  
e f f e c t s  were c o n s id e re d  f ix e d .  The c o n c e n tr a t io n s  o f  
GA and o f  ancym ido l u se d  were 0 , 50, 100, an d  200 ppm. 
The 3 m ethods o f  a p p l i c a t i o n  w ere s o i l  d re n c h , sp ra y  
t i l l  r u n o f f ,  and a  co m b in a tio n  o f  th e  f i r s t  2 m ethods. 
A ll  t h r e e  m ethods in v o lv e d  e q u a l am ounts o f  s o l u t i o n .
The same q u a n t i ty  was s u p p l ie d  b y  th e  s p r a y - t i1 1 - r u n o f f  
m ethod a s  by th e  s o i l - d r e n c h  m ethod . The co m b in a tio n  
m ethod c o n s is te d  o f  o n e - h a l f  o f  th e  amount a p p l ie d  to  
th e  s o i l  and  th e  re m a in in g  h a l f  sp ray e d  on th e  p l a n t .
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P la n ts  from  a l l  4 c ro p s  w ere s t a r t e d  from  se ed  
i n  th e  g reen h o u se  on F e b ru a ry  27» 1973. The tom ato  
p l a n t s  w ere t r a n s p l a n te d  by  hand March 15, 1973 in  a 
s i l t  loam  s o i l .  The p l a n t s  o f  th e  o th e r  c ro p s  w ere 
t r a n s p l a n t e d  a t  age 57 d a y s . E ach o f  16 p o s s ib le  
ancym idol-G A  tr e a tm e n t  co m b in a tio n s  was a p p l ie d  t o  a 
g roup  o f  9 p l a n t s — 3 o f  w hich w ere sp ray e d  to  r u n o f f ,
3 r e c e iv e d  a s o i l  d re n c h , and 3 r e c e iv e d  a co m b in a tio n  
o f  s p ra y  and d re n c h . Each f a c t o r i a l  ex p e rim en t was 
r e p l i c a t e d  3 t im e s .
The tom ato  p l a n t s  r e c e iv e d  15 ml o f  GA s o lu t io n  
and  15 ml o f  ancym ido l s o lu t io n  on M arch 22 , 1973 a t  
6 t r u e - l e a f  s t a g e .  From June 10 u n t i l  J u ly  12, 1115 
f r u i t  were h a r v e s te d .  W eight o f  each  f r u i t  and 
d a t e - o f - h a r v e s t  w ere r e c o rd e d .
On May 23, 1974 b e l l  p e p p e r  p la n ts  and h o t 
p e p p e r  p l a n t s  r e c e iv e d  th e  same t r e a tm e n t  a s  d id  th e  
to m a to  p l a n t s .  From J u ly  9 u n t i l  S ep tem ber 10 b e l l  
p e p p e r  f r u i t  was h a r v e s te d  and d a te  o f  h a r v e s t  and  
w e ig h t o f  in d iv id u a l  f r u i t  was r e c o rd e d .  The e n t i r e  
above g round p o r t io n  o f  th e  h o t p e p p e r  p la n t s  was 
h a r v e s te d  in  m id -O c to b e r, and h e ig h t  and w e ig h t w ere 
r e c o rd e d .
On May 5, 1974 p l a n t s  o f  e g g p la n t  r e c e iv e d  
t r e a tm e n ts  d i f f e r i n g  from  th o s e  d e s c r ib e d  f o r  tom ato  
p l a n t s  o n ly  i n  q u a n t i ty  o f  s o lu t io n  u sed — 20 ml in s t e a d  
o f  15 m l. F r u i t  was h a rv e s te d  from  June 19 u n t i l
46
J u ly  3 0 , and  w e ig h t o f  i n d iv i d u a l  f r u i t  and  d a te  o f  
h a r v e s t  were r e c o r d e d .
Tom ato. F a l l  1973
A co m p le te  4 x 4  f a c t o r i a l  e x p e rim e n t i n  a 
ran d o m ized  b lo c k  d e s ig n  w i th  3 b lo c k s  w as u se d  t o  
i n v e s t i g a t e  e f f e c t s  o f  an cy m id o l and  GA on a  f a l l  c ro p  
o f  *P e l i c a n r to m a to e s .  The c o n c e n t r a t io n  l e v e l s  o f  
an cy m id o l and GA u se d  were 0 , 1 0 0 , 200 , and  400 ppm.
A l l  e f f e c t s  w ere c o n s id e r e d  f i x e d .  P l a n t s  w ere s t a r t e d  
from  s e e d  i n  th e  g ree n h o u se  J u ly  19 , 1973» t r a n s p l a n t e d  
by hand  a t  ag e  32 d a y s . Each o f  th e  16 p o s s i b l e  
ancym idol-G A  t r e a tm e n t  c o m b in a tio n s  was a p p l ie d  t o  a 
s e l e c t e d  g roup  o f  4 u n ifo rm  p l a n t s .  GA l e v e l s  a p p l i e d  
on S ep tem ber 2 5 , an d  an cy m id o l l e v e l s  w ere a p p l ie d  on 
S ep tem b er 27 w i th  a  seco n d  an c y m id o l a p p l i c a t i o n  
O c to b e r  6 .  The a p p l i c a t i o n  m ethod  was s p r a y  u n t i l  
r u n o f f .
Number o f  n o d es was r e c o rd e d  a t  age 8 9  d a y s . 
H e ig h ts  were r e c o rd e d  a t  a g e s  S9» 100 , an d  129 d a y s . 
H a rv e s t in g  o f  f r u i t  began  a t  ag e  91 days and  c o n t in u e d  
u n t i l  age  130 . F o r  each  i n d iv i d u a l  f r u i t ,  w e ig h t , 
d ia m e te r ,  h e ig h t  o f  f r u i t ,  and  d a te  o f  h a r v e s t  w ere 
r e c o r d e d .
Cabbage. F a l l  1973
Seeds o f  ’Copenhagen M ark e t' cabbage were 
s t a r t e d  i n  th e  g reenhouse  J u ly  24 , 1973. P la n t s  . 
were moved to  th e  f i e l d  August 24 . On Septem ber 29, 
t r e a tm e n ts  w hich c o n s is te d  o f  4 l e v e l s  o f  ancym ido l—  
0 , 100 , 200 , and 400  ppm— were a p p l ie d  a s  a  sp ra y  
u n t i l  r u n o f f  i n  3 random ized b lo c k s .  November 1 and 
2 , ab o u t 50 heads p e r  t r e a tm e n t  were h a r v e s te d .  
H e ig h t, d ia m e te r  and w eig h t o f  head  were r e c o rd e d . A 
r a t i n g  o f  th e  f irm n e ss  o f  th e  head  was made— 1 f o r  
lo o s e  th ro u g h  6 f o r  v e ry  f i rm .
C a u lif lo w e r , 1973
Seeds o f  ’E a r ly  Snow ball A' c a u l i f lo w e r  were 
s t a r t e d  i n  th e  g reenhouse  J u ly  24, 1973- P la n t s  were 
moved to  th e  f i e l d  August 2 2 . On Septem ber 29 , t r e a t ­
m ents w hich c o n s is te d  o f 4  l e v e l s  o f  ancym idol— 0 , 
100 , 200 , and 400  ppm— were a p p l ie d  a s  a s p ra y  u n t i l  
r u n o f f  in  3 random ized b lo c k s .  December 5 and  6 , 25 
c u rd s  p e r  t r e a tm e n t  w ere h a rv e s te d  from 2 o f  th e  3 
r e p l i c a t i o n s .  H e ig h t, w e ig h t, and c irc u m fe re n c e  were 
m easu red . A r a t i n g  o f  b ra n c h in g  was made— 1 f o r  
com pact t o  5 f o r  s p re a d in g  and t r e e - l i k e .
Cabbage. W in te r  1973-1974
Seeds o f  'C openhagen M ark e t' cabbage were 
s t a r t e d  in  th e  g reenhouse  O c to b e r 23, 1973 and moved
t o  th e  f i e l d  December 6 . A co m p le te  4 x 4  f a c t o r i a l  
e x p e rim e n t i n  a random ized  b lo c k  d e s ig n  w ith  3 b lo c k s  
was u se d  to  i n v e s t i g a t e  e f f e c t s  o f  SADH and  GA on 
b o l t i n g  i n  cab b ag e . The c o n c e n t r a t io n  l e v e l s  o f  SADH 
u se d  w ere 0 , 2000, 4000 , and 6000 ppm. The l e v e l s  o f  
GA w ere 0 , 100, 200, and  400 ppm. A s u r f a c t a n t  was 
u se d  i n  th e  s p ra y  s o l u t i o n .  T re a tm en ts  w ere a p p l ie d  
t o  u n i t s  o f  6 p l a n t s  a s  a  s p ra y  u n t i l  r u n o f f .  SADH was 
a p p l ie d  F e b ru a ry  10 , and  GA was a p p l ie d  F e b ru a ry  1 3 .
May 9 r a t i n g  o f  b o l t i n g  was made— 0 f o r  no b o l t i n g ,  1 
f o r  b e g in n in g  to  b o l t ,  up t o  9 f o r  t a l l e s t  and m ost 
m a tu re  s t a l k s .
B r o c c o l i .  W in te r  1973-1974
S eeds o f  'De C icco* b r o c c o l i  w ere s t a r t e d  i n  
th e  g reen h o u se  O c to b e r  23 , 1973 and moved t o  th e  f i e l d  
December 6 .  A co m p le te  4 x 4  f a c t o r i a l  ex p e rim en t i n  
a  random ized  b lo c k  d e s ig n  i d e n t i c a l  to  th e  p re v io u s  
d e s ig n  u sed  f o r  w in te r  cabbage was u sed  t o  i n v e s t i g a t e  
th e  e f f e c t s  o f  SADH and GA. T re a tm en ts  w ere a p p l ie d  
on F e b ru a ry  10 and 13 a s  d e s c r ib e d  f o r  t h e  w in te r  
c ab b ag e . M arch 20 , 1974 a  m a tu r i ty  r a t i n g  was made—
1 f o r  no h ead , 2 f o r  s m a ll  h ead , 3 f o r  h a r v e s ta b le  
h e a d , 4 f o r  l a t e ,  5 f o r  some y e llo w  show ing in  f lo w e r s ,  
and  6 f o r  heavy  f lo w e r in g .  A r a t i n g  o f  th e  amount o f  
se ed  pods d e v e lo p in g  i n  th e  in f lo r e s c e n c e  was made— 0
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f o r  0 p e r c e n t ,  1 f o r  10 p e rc e n t  up to  an  o b se rv ed  
maximum o f 9 f o r  90  p e rc e n t o f  th e  in f lo r e s c e n c e  in  
seed  p o d s .
P e tu n ia ,  Z in n ia , and M arigo ld
'C o ra l  S a tin *  p e tu n ia  se ed s  were p la n te d  in  
p e a t  p o ts  Septem ber 21, 1972. 'F ire c ra c k e r*  z in n ia  
se e d s  were p la n te d  in  p e a t p o ts  November 2 , 1972; and 
seed s  o f  'O range J u b i l e e ' m a rig o ld  were s t a r t e d  
June &, 1974* L a te r  a l l  p l a n t s  b u t th e  p e tu n ia s  w ere 
moved t o  f iv e - in c h  c la y  p l o t s .  When th e  p la n t s  were 
betw een  one and two in c h es  h ig h , t r e a tm e n ts  were 
a p p l ie d  random ly . In  th e  1972 ex p e rim en ts , t r e a t ­
m ents c o n s is te d  o f  2 ml o f  Ancymidol a t  0 , 10 , o r  100 
ppm. S ix ty  u n ifo rm  p e tu n ia  p l a n t s  were s e l e c te d .  Each 
t r e a tm e n t  was a p p l ie d  to  a  s e t  o f  20 p l a n t s .  In  a 
s i m i l a r  f a s h io n , 36 z in n ia  p l a n t s  were d iv id e d  in to  3 
s e t s .  Each o f  th e  3 t r e a tm e n ts  was a p p l ie d  t o  12 
p l a n t s .  The 1974 m arig o ld  ex p e rim en t was a co m p le te ly  
random ized 4 x 4  f a c t o r i a l  e x p e rim e n t. Ancymidol was 
a p p l ie d  a t  4 l e v e l s ;  0, 50, 100, and 200 ppm. GA was
a p p l ie d  a t  4 l e v e l s ;  0, 50, 100 , and 200 ppm. There
were 5 r e p l i c a t i o n s .  The p la n t s  r e c e iv e d  t r e a tm e n ts  
a t  an  age o f  16 d a y s . The g row th  r e g u la to r s  were
a p p l ie d  i n  6 ml q u a n t i t i e s  a s  a s o i l  d re n ch .
H eigh ts  o f  z in n ia  and p e tu n ia  p la n t s  were 
m easured  in  cm. on December 12 , 1974• Number o f  s id e
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b ran c h e s  on p e tu n ia  p la n ts  was re c o rd e d . H e ig h ts  o f  
m a rig o ld  p la n ts  w ere m easured when th e  p la n t s  were 16 , 
22, 2d , 39# and 72 days o ld .  D ate o f  ap p earan ce  o f  
f i r s t ,  second  and t h i r d  buds and d a te  o f  t h e i r  f i r s t  
showing o f  c o lo r  w ere re c o rd e d .
S t a t i s t i c a l  A n a ly s is
The d a ta  g a th e re d  from  o b s e rv a tio n s  were 
a n a ly z e d  w ith  th e  a i d  o f  S t a t i s t i c a l  A n a ly s is  System  
(SAS) (5 )  which i s  b ased  in  p a r t  on s ta n d a rd  s t a t i s t i ­
c a l  r e f e r e n c e s  (145 , 147)• Use o f  FORTRAN was a l s o  
made. T ab le s  w hich show a d ju s te d  means show means t h a t  
a re  l e a s t  square  means and were c a lc u la te d  by l e a s t  
sq u are  a n a ly s i s .
RESULTS AND DISCUSSION
Tomato. E g g p lan t, and  B e l l  
P e p p e r , f a l l  1975'------------
Ancymidol and  GA a p p lie d  a t  r a t e s  o f  0 , 1 , 10, 
and 100 ppm to  tom ato  p la n ts  in  th e  s e t  o f  f a l l  e x p e r i­
m ents i n  1972 f a i l e d  t o  show s i g n i f i c a n t  e f f e c t s  on 
number o f  f r u i t  p e r  p l a n t  o r  e f f e c t s  on r e s i s t a n c e  to  
f r o s t .
W ith e g g p la n t th e  e f f e c t s  on h e ig h t and number 
o f  f r u i t  were n o n s ig n i f ic a n t .  Ancymidol p roduced  a 
h ig h ly  s i g n i f i c a n t  r e d u c t io n  in  f r o s t  damage w hich i s  
th e  same a s  an in c r e a s e  in  r e s i s t a n c e  to  damage 
(T a b le s  2 and 3 )-  T h is  re d u c tio n  in  f r o s t  damage i s  
com parable to  t h a t  found  by M arth (92) in  h i s  work w ith  
cab b ag e .
E f f e c ts  o f  ancym ido l and GA on f r o s t  r e s i s t a n c e  
o f  b e l l  p ep p er were n o n s ig n i f i c a n t .  H eight o f  p la n t  was 
h ig h ly  s i g n i f i c a n t l y  reduced  by a p p l i c a t io n  o f  ancym idol 
and s i g n i f i c a n t l y  in c re a s e d  by a p p l i c a t io n  o f  GA (T ab les  
4 and 5 ) .  The r e d u c t io n  in  h e ig h t  o f  b e l l  p e p p e r  p la n ts  
a g re e s  w ith  r e p o r ts  o f  e f f e c t s  o f  ancym idol on o th e r  
c ro p s  (4 3 t  69i 107, 1 6 6 ) . Number o f  f r u i t  p e r  p la n t  was 
h ig h ly  s i g n i f i c a n t l y  h ig h e r  f o r  p l a n t s  r e c e iv in g  ancy­
m ido l th a n  i t  was f o r  p la n ts  r e c e iv in g  no ancym ido l
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T ab le  2 .  Combined e f f e c t s  o f  GA and an cy m id o l on 
r e s i s t a n c e  t o  f r o s t  damage o f  'F lo r i d a  H ighbush ' 
e g g p la n t m easured  on  November 23, 1972 w ith  a s c a le  
from  0 t o  5 w ith  0 f o r  no damage and 5 f o r  s e v e re  
damage
GA dosage (ppm)
0 1 10 100 Ancymidol
means
Ancym idol
dosage
0 1 .3 3 1 .6 7 2 .0 0 2.33 1 .33
(ppm) 1 2 .3 3 0 .3 3 1 .0 0 1 .0 0 1 .1 7
10 0 .0 0 1 .0 0 1 .0 0 0 .6 7 0 .6 7
100 1 .3 3 0 .3 3 1 .0 0 0 .6 7 0 .33
GA means 1 .2 5 0 .33 1 .2 5 1 .1 7 1 .13
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
A ncym idol**, GAn s , GA x  ancym ido lns
** = p l e s s  th a n  .0 1  
* -  P l e s s  th a n  .05  
n s = n o n s ig n i f i c a n t
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T ab le  3* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA and 
ancym ido l on r e s i s t a n c e  t o  f r o s t  o f  'F l o r i d a  
H ig h b u sh ' e g g p la n t
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 0.&L
Ancym idol 3 3 .19**
GA 3 0 .4 7
GA x  ancym ido l 9 1 .1 4
R e s id u a l 30 0 .56
T o ta l 47 0 .S 4
** = P l e s s  th a n  .01
54
T ab le  4* Combined e f f e c t s  o f  GA and ancym idol on 
h e ig h t  o f  'R e s i s t a n t  G ia n t ' b e l l  p ep p e r m easured in  
in c h e s  on November 15, 1972
GA dosage (ppm)
0 1 10 100 Ancymidol
means
( in )
Ancymidol
dosage
0 7 .3 6  11.47 10 .55 9 .2 4 9 .7 3
(ppm) 1 3 .5 3  10 .30  12 .32 3 .4 9 9 .9 2
10 9 .0 2  10 .14  3 .2 4 10.97 9 .5 9
100 5-73 6 .5 9  7 .1 3 6 .9 5 6 .6 1
GA means
( in ) 7 .3 0  9 .6 2  9 .5 7 3 .9 1 3 .97
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :  
Ancym idol**, GA*, GA x ancym ido lns
* -  P l e s s  th a n  .05 
** = P l e s s  th a n  .01  
ns = n o n s ig n i f ic a n t
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T ab le  5- A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym ido l on h e ig h t  i n  in c h e s  f o r  ’R e s i s t a n t  
G ia n t ' b e l l  p e p p e r
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 .45
Ancymidol 3 30 .03**
GA 3 8 . 70*
GA x  ancym ido l 9 4 .6 8
R e s id u a l 30 2 .92
T o ta l 47 5 .25
** = P l e s s  th a n  .0 1  
* -  P l e s s  th a n  .05
(T a b le s  6 and 7 ) .  The i n t e r a c t i o n  ancym ido l x  GA was 
h ig h ly  s i g n i f i c a n t .  At low c o n c e n t r a t io n  o f  GA, 
in c r e a s in g  ancym idol red u ce d  num ber o f  f r u i t  p e r  p la n t  
a t  a g r e a t e r  r a t e  th a n  i t  d id  a t  th e  h ig h e s t  l e v e l  o f  
GA (T a b le s  6 and 7)* C om parison o f  re sp o n se s  o f  
to m a to , e g g p la n t ,  and  b e l l  p ep p e r s u g g e s ts  t h a t ,  i n  
g e n e r a l ,  b e l l  p e p p e r  i s  more r e s p o n s iv e  to  ancym ido l 
th a n  to m a to  and e g g p la n t  a r e .  D if f e re n c e s  i n  s e n s i ­
t i v i t y  t o  grow th  r e t a r d a n t s  among d i f f e r e n t  h o r t i ­
c u l t u r a l  c ro p s  has b ee n  n o ted  by M arth  e t  a l .  ( 9 6 ) .
Hot P e p p e r . W in te r 1972-1973
I n c r e a s in g  c o n c e n t r a t io n  o f  ancym ido l h ig h ly  
s i g n i f i c a n t l y  red u ce d  h e ig h t  o f  p l a n t s  o f  h o t p e p p e rs . 
The g r e a t e s t  c o n c e n tr a t io n  p ro d u ced  th e  g r e a t e s t  
r e d u c t io n  in  h e ig h ts  (T a b le s  8 , 9 , 10, and 1 1 ) .  A 
l a r g e r  q u a n t i ty  o f  ancym ido l s o l u t i o n  h ig h ly  s i g ­
n i f i c a n t l y  red u ced  h e ig h t  o f  p la n t  m easured a t  age 39 
days (T a b le s  8 and 9) b u t had no s i g n i f i c a n t  e f f e c t  on 
h e ig h t  m easured  a t  age 44 days (T a b le s  10 and  1 1 ) .  
However, th e  p la n ts  r e c e iv in g  120 ml o f  s o lu t io n  d id  
e x h i b i t  lo w e r av e ra g e  h e ig h t  th a n  d id  p la n t s  r e c e iv in g  
60 m l. R e s u l ts  from  th e  f i r s t  h e ig h t  m easurem ents 
a g re e  w ith  th e  m a n u fa c tu r e r 's  t e c h n i c a l  r e p o r t  ( 2 ) ,  
w hich s t a t e s  t h a t  th e  amount o f  g ro w th  i n h i b i t i o n  i s  
d ep en d en t on th e  t o t a l  q u a n t i ty  o f  a c t iv e  in g r e d ie n t
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T ab le  6 .  Combined e f f e c t s  o f  GA and ancym ido l on 
number o f  f r u i t / p l a n t  o f  'R e s i s t a n t  G ia n t ' b e l l  
p ep p e r co u n ted  on December 19 , 1972
GA dosage (ppm)
0 1 10 100 Ancymidol
means
Ancym idol
dosage
0 1 .2 9 1 .5 2 2 .5 0 0 .9 4 1 .5 6
(ppm) 1 1 .2 5 5 .6 0 3 .47 1 .6 6 4 .2 5
10 2 .9 5 2 .4 9 1 .59 3 .6 2 2 .6 6
100 1 .9 3 1 .3 2 1 .17 1 .4 2 1 .4 7
GA means 1 .3 7 2 .73 3 .43 1 .9 1 2 .4 9
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
A ncym idol**, GA, ancym idol x GA** 
** = P l e s s  th a n  .01
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T ab le  7« A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA and 
ancym ido l on num ber o f  f r u i t / p l a n t  o f  'R e s i s t a n t  
G ia n t ' b e l l  p e p p e r
Source o f 
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 1 .1 7
Ancymidol 3 20.04**
GA 3 6 .6 6
Ancymidol x GA 9 10.84**
R e s id u a l 30 3 .2 9
T o ta l 47 5.93
** = P l e s s  th a n  .0 1
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T ab le  8 . E f f e c t s  on h e ig h t  (cm) by v a ry in g  
c o n c e n t r a t io n  and am ount o f  ancym ido l a p p l ie d  to  
t a b a s c o *  h o t p e p p e r , m easured  December 19» 1972
Amount o f  ancym ido l 
d ren ch  a p p l ie d  (m l)
60 120 C o n c e n tr a t io n
means
(cm)
A ncym idol
c o n c e n tr a t io n
(ppm)
0 1 4 .9 2 14-75 14.83
75 10 .58 8 .1 7 9 .3 8
150 8.83 8 .1 7 8 .5 0
300 9 .1 7 6 .0 7 .5 8
Amount means
(cm) 1 0 .8 8  9 .2 7  10 .07
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :
C o n c e n tra t io n * * , amount ** , c o n c e n t r a t io n  
x  am ountns
** = P l e s s  th a n  .0 1
ns = n o n s ig n i f i c a n t
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T ab le  9 .  A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  
c o n c e n t r a t io n  and  amount o f  ancym ido l on  h e ig h t  (cm) 
o f  'T a b a s c o 1 h o t p e p p e r  m easured  December 1 9 t 1972
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 321-54
Amount 1 61 .76**
C o n c e n tr a t io n 3 254.57**
Amount x  c o n c e n t r a t io n 3 1 2 .0 9
E r r o r 14 10-39
R e s id u a l 72 6 .6 1
T o ta l 95 2 2 .53
** = P l e s s  th a n  ,0 1
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T ab le  10 . E f f e c t s  on h e ig h t (cm) by v a ry in g  
c o n c e n tr a t io n  and amount o f  ancym idol a p p l ie d  to  
'T a b a sc o ' h o t p ep p e r m easured December 24 , 1972
Amount o f  ancym idol 
d rench  a p p l ie d  (m l)
60 120 C o n c e n tra tio n
means
(cm)
Ancymidol
c o n c e n tr a t io n
0 17.33 17.92 1 7 .3 3
(ppm) 75 10.33 3 .67 9 .5 0
150 10.67 3 .67 9 .6 7
300 10 .42 6 .7 5 3 .5 3
Amount means
(cm) 12 .31 10 .50 1 1 .41
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :
nsC o n c e n tra tio n * * , amount , c o n c e n tr a t io n  
x amountns
** = P l e s s  th a n  .01  
ns = n o n s ig n i f ic a n t
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T ab le  11# A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  on 
c o n c e n t r a t io n  and amount o f  ancym ido l on h e ig h t  (cm) 
o f  ta b a s c o *  h o t  p ep p e r m easured  December 24, 1972
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 357.68**
Amount 1 7 8 .8 4
C o n c e n tra t io n 3 451 .79**
Amount x  c o n c e n t r a t io n 3 1 4 .1 8
E r r o r 14 1 6 .03*
R e s id u a l 72 8 .7 8
T o ta l 95 3 2 .1 0
** = P l e s s  th a n  .0 1  
* = P l e s s  th a n  .05
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a p p l ie d  p e r  p l a n t .  The a u th o r  assum es t h a t  th e  r e s u l t s  
from  th e  seco n d  m easurem ent ex p e rim en t f a i l e d  to  show 
s i g n i f i c a n t  d i f f e r e n c e s  i n  h e ig h ts  b ecau se  th e  
d i f f e r e n c e s  i n  h e ig h ts  f o r  p l a n t s  r e c e iv in g  60  ml and  
p la n t s  r e c e iv in g  120 ml became s m a l le r  a s  th e  p l a n t s  
m a tu re d . The d i f f e r e n t  c o n c e n tr a t io n s  o f  ancym ido l 
p ro d u ced  a h ig h ly  s i g n i f i c a n t  r e d u c t io n  i n  number o f  
f lo w e rs ,  w h ile  th e  amount o f  ancym ido l i n  c o n t r a s t  
once a g a in  t o  th e  t e c h n i c a l  r e p o r t  (2 ) had no e f f e c t  
on number o f  f lo w e rs  (T a b le s  12 and 13)*
Tomato. E g g p la n t .  B e l l  P e p p e r , 
and Hot P e p p e r . S p rin g  1973
The s e t  o f  e x p e r im e n ts  which w ere i n i t i a t e d  i n  
th e  s p r in g  o f  1973 in v o lv e d  th e  th r e e  d i f f e r e n t  m ethods 
o f  a p p l i c a t i o n  o f  g ro w th - r e g u la t in g  c h e m ic a ls— s p ra y  
t i l l  r u n o f f ,  s o i l  d re n c h , and  a  co m b in a tio n  o f  th e  
f i r s t  tw o . I n  a l l  1+ c ro p s ,  no s i g n i f i c a n t  d i f f e r e n c e s  
among m ethods was fo u n d . C o n c e n tra t io n s  o f  ancym ido l 
and  GA u se d  w ere— 0 , 50, 100, and 200 ppm. T h is  ran g e  
was g r e a t e r  th a n  t h a t  u se d  f o r  th e  s e t  o f  e x p e rim e n ts  
co n d u c ted  i n  th e  p re v io u s  f a l l .  From th e  d a ta  c o l l e c t e d  
number o f  f r u i t  p e r  p l a n t ,  day s to  h a r v e s t  (m easured  
from  day o f  s t a r t i n g  s e e d s ) ,  and t o t a l  y i e l d  p e r  p l a n t  
w ere c a l c u l a t e d  f o r  to m a to , e g g p la n t ,  and b e l l  p e p p e r .
The ex p e rim en t in v o lv in g  ’P e lic a n *  to m a to es  
showed t h a t  GA s i g n i f i c a n t l y  reduced  th e  w e ig h t o f
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T ab le  12 . E f f e c t s  on number o f  f lo w e rs  by v a ry in g  
c o n c e n tr a t io n  and amount o f  ancym idol a p p l ie d  to  
'T abasco* h o t p ep p e r, m easured Jan u ary  21, 1973
Amount o f  ancym idol 
d rench  a p p l ie d  (ml)
60 120 C o n c e n tra tio n
means
Ancymidol 0 19.33 18.58 18.96
c o n c e n tr a t io n
(ppm) 75 3 .0 8 2 .5 0 5.29
150 5 .00 2 .83 3 .92
300 2 .83 0 .42 1 .63
Amount means
(cm) 8 .8 1 6 .0 8 7 .45
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :
msC o n c e n tra tio n * * , amount , c o n c e n tr a t io n  
x am ountns
** = P less than .01
ns = nonsignificant
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T ab le  13- A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  
c o n c e n tr a t io n  and amount o f  ancym idol on number o f  
f lo w e r s /p la n t  o f  ’Tabasco* h o t p ep p e r
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 424-67
Amount 1 173.76
C o n c e n tra tio n 3 1468.12**
Amount x c o n c e n tr a t io n 3 24 .95
E r ro r 14 95.62**
R e s id u a l 72 3 4 .0 0
T o ta l 95 97.33
** = P l e s s  th a n  .01
in d iv id u a l  f r u i t ,  b u t  ancym idol d id  n o t (T ab les  14 and 
1 5 ) . The re d u c t io n  i n  w eigh t caused  by GA i s  in  
o p p o s i t io n  to  in c re a s e  in  w eigh t r e p o r te d  by C o u r te r  
and D rin k w ate r ( 3 0 ) .  Average w eigh t o f  f r u i t  f o r  
p l a n t s  r e c e iv in g  ancym ido l b u t no GA was g r e a t e r  th a n  
t h a t  o f  c o n t ro ls — p la n t s  t h a t  r e c e iv e d  0 ppm ancym idol 
and 0 ppm GA. GA p rod u ced  a s i g n i f i c a n t  re d u c t io n  in  
number o f  f r u i t  (T a b le s  16 and 1 7 ) . At th e  lo w es t 
l e v e l  o f  ancym idol t h e r e  was an  in c re a s e  in  number o f  
f r u i t  t h a t  co rresp o n d ed  to  an in c re a s e  in  c o n c e n tr a t io n  
o f  GA t h a t  d id  n o t o c c u r  a t  h ig h e r  l e v e l s  o f  ancym idol 
(T a b le s  16 and 1 7 ) . Average number o f  f r u i t  p e r  p la n t  
f o r  p la n t s  r e c e iv in g  ancym idol b u t no GA was g r e a t e r  
th a n  t h a t  o f  c o n t ro l  p l a n t s .  T h is  in c re a s e  in  number 
i s  com parable to  t h a t  found by Read and F ie ld h o u se  
(124) i n  a s tu d y  o f  e f f e c t s  o f  A la r  and C ycocel on 
to m a to . E f f e c t  o f  ancym idol on y i e ld  was s i g n i f i c a n t .  
E f f e c t  o f  GA on y i e l d  was h ig h ly  s i g n i f i c a n t .  Ancy­
m id o l x GA was a h ig h ly  s i g n i f i c a n t  i n t e r a c t i o n  (T ab le s  
16 and  1 9 )-  At th e  2 low er l e v e l s  o f  GA in c re a s in g  
ancym ido l in c re a s e d  y i e l d .  Average y ie ld  o f  p la n t s  
r e c e iv in g  ancym idol b u t  no GA was g r e a t e r  th a n  t h a t  
from  c o n t r o l  p l a n t s .  Y ie ld  o f  p l a n t s  r e c e iv in g  
ancym ido l b u t no GA was g r e a t e s t  w ith  ancym idol a t  100 
ppm. T h is  in c re a s e  i n  y ie ld  due to  a p p l ic a t io n  o f  
ancym ido l i s  in  ag reem en t w ith  in c r e a s e s  t h a t  Read and
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T ab le  14* E f f e c ts  o f  GA and ancym idol on w eig h t (gm) 
o f  in d iv id u a l  f r u i t  o f  'P e lic a n *  tom ato  p l a n t s ,  
s p r in g  1973
0
GA dosage (ppm)
50 100 200 A d ju sted
ancym idol
means
(gm)
Ancy­ 0 138.16 152.33 127.32 113 .72 132.88
m ido l
dosage 50 139.53 118.59 140.23 132.07 132 .60
(ppm)
100 145.42 123.32 126 .80 111.66 126 .80
200 138.42 124-00 158.60 121 .98 135.75
A d ju sted  
GA means 
(gm) 140 .38 129.56 138.24 119.86 133 .00
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :  
Ancyraidoln s , GA*, ancym idol x GAns
* = P less than .05
ns = nonsignificant
T ab le  15• A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and  ancym ido l on w e ig h t o f  in d iv id u a l  f r u i t  o f  
'P e l i c a n ' to m ato  p l a n t s ,  s p r in g  1973
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 11325.9**
A ncym idol 3 1 1 3 3 .8
0 v s 50, 100, 200 1 7 3 .3
50 vs 100 , 200 1 8 8 .5
100 vs 200 1 3 2 3 4 .8
GA 3 6377 .0*
0 vs 5 0 , 100, 200 1 7941 .0*
50 vs 100, 200 1 1 2 .7
100 vs 200 1 11881.8*
Ancym idol x  GA 9 3 2 47 .7
E r r o r 295 2200 .5
T o ta l 312
** = P less than .01
* = P less than .05
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T ab le  1 6 , E f f e c t s  o f  GA and ancym ido l on number o f  
f r u i t  p e r  p la n t  o f  ’P e l i c a n ' to m a to , s p r in g  1973
GA dosage (ppm)
0 50 100 200 A d ju s te d
ancym ido l
means
A d ju s te d 0 3 .7 3 4 .3 0 3.35 2 .4 9 3 .5 9
ancym ido l
3 .9 3dosage 50 1 .9 0 3 .35 4 .0 7 3-32
(ppm)
2 .6 8 3 .2 8100 4 .7 3 2 .9 1 2 .8 2
200 4 .0 2 3 .7 3 3 .6 0 3 .6 5 3 .7 6
A d ju s te d  
GA means 4 .1 2 3 .3 5 3 .23 3 .2 2 3 .5 6
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
A ncym idoln s , GA*, ancym ido l x GA**
** -  P l e s s  th a n  .0 1  
* = P l e s s  th a n  ,05 
ns = n o n s ig n i f i c a n t
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T a b le  17- A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and  ancym idol on number o f  f r u i t  p e r  p la n t  o f  
P e l i c a n *  to m ato , s p r in g  1973
Source o f 
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 20.08**
Ancym idol 3 4 .0 8
0 vs 50, 100, 200 1 0 .2 4
50 vs 100, 200 1 0 .47
100 vs 200 1 2 .2 2
GA 3 1 4 . 86*
0 vs 50, 100, 200 1 44.23**
50 vs 100, 200 1 0 .1 1
100 vs 200 1 0 .1 2
Ancym idol x. GA 9 13.17**
E r r o r 295 4 .2 1
T o ta l 312
** = P l e s s  th a n  .0 1  
* = p l e s s  th a n  .05
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T ab le  I d .  E f f e c t s  o f  GA and  ancym ido l on  y i e l d / p l a n t  
o f  fP e l i c a n f to m a to , s p r in g  1973
GA dosage (ppm)
0 50 100 200 A d ju s te d
ancym ido l
means
(gm)
A ncym idol 0 515 .59  6 9 5 .3 6  4 2 2 .5 0  2 9 0 .57 4 5 1 .0 5
dosage
(ppm) 50 5 31 .99  232 .23 3 9 5 .5 5  5 0 4 .66 4 1 6 .9 4
100 6 1 3 .6 5  371 .73 3 50 .60  279 .33 403 .53
200 5 55 .36  4 5 1 .7 2 556 .71  4 4 9 .9 5 510 .94
A d ju s te d  
GA means 
(gm) 554 .15  4 4 5 .2 6 432 .17  3 5 1 .2 1 4 6 5 .9 4
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :
A ncym idol*, GA**, ancym ido l x GA** 
** = P l e s s  th a n  .0 1  
* = P l e s s  th a n  .05
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T ab le  19* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym ido l on y i e l d / p l a n t  o f  'P e l i c a n '  to m a to , 
s p r in g  1973
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 259792*
Ancymidol 3 205424*
0 vs 50, 100, 200 1 74615
50 vs 100, 200 1 81328
100 v s  200 1 463736*
GA 3 426969**
0 vs 50, 100, 200 1 1154182**
50 v s  100, 200 1 72968
100 vs 200 1 91350
Ancym idol x  GA 9 306447**
E r r o r 295 76671
T o ta l 312
** = P less than .01
* = P less than ,05
F ie ld h o u s e  (123 , 124) fo u n d  u s in g  A la r  and C ycoce l on 
to m a to . E f f e c t  o f  GA on number o f  days t o  h a r v e s t  was 
s i g n i f i c a n t .  I n c r e a s in g  GA d e la y e d  th e  h a r v e s t .
Ancym idol had an  e f f e c t  on days to  h a r v e s t— u n l ik e  th e  
d e la y s  t h a t  B ryan (14) and.H ogue (60) r e p o r te d  i n  two 
s e p a r a te  s tu d i e s  o f  e f f e c t s  o f  SADH on to m a to . Ancym idol 
x GA i n t e r a c t i o n  was s i g n i f i c a n t  (T a b le s  20 and 2 1 ) .  The 
tom ato  ex p e rim e n t co n d u c ted  in  th e  f a l l  o f  1972, w ith  
lo w er c o n c e n t r a t io n s  o f  ancym ido l and  GA, f a i l e d  t o  
p roduce  s i g n i f i c a n t  r e s u l t s .  The ex p e rim en t i n  th e  
s p r in g ,  w ith  h ig h e r  c o n c e n t r a t io n s ,  d id  p roduce s i g ­
n i f i c a n t  r e s u l t s .  D ata s u g g e s t t h a t  c o n c e n t r a t io n s  
u se d  in  th e  f a l l  were to o  low  to  p ro d u ce  s i g n i f i c a n t  
r e s u l t s .
A ncym idol and GA had no e f f e c t  on av e ra g e  
w eig h t o f  in d iv id u a l  f r u i t  o f  e g g p la n t .  GA p roduced  a 
h ig h ly  s i g n i f i c a n t  r e d u c t io n  i n  number o f  f r u i t  p e r  
p la n t  (T a b le s  22 and 2 3 ) .  W ith r e s p e c t  t o  days t o  
h a r v e s t ,  an cy m id o l, GA, and ancym ido l x  GA w ere a l l  
.h ig h ly  s i g n i f i c a n t  (T a b le s  24 and 2 5 ) .  GA and 
ancym ido l a p p l i c a t i o n s  in c re a s e d  days t o  h a r v e s t .  At 
50 ppm GA, in c r e a s in g  an cy m id o l in c r e a s e d  days t o  
h a r v e s t ;  b u t  a t  200 ppm GA, in c r e a s in g  ancym ido l had 
no e f f e c t .  GA p ro d u ced  a  h ig h ly  s i g n i f i c a n t  r e d u c t io n  
i n  y i e l d  o f  e g g p la n t  (T a b le s  26 and 2 7 ) .  The ancym ido l 
x  GA i n t e r a c t i o n  was s i g n i f i c a n t .  At 50 ppm GA,
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T ab le  2 0 . E f f e c ts  o f  GA and ancym idol on number o f  
days to  h a rv e s t  f o r  f r u i t  o f  'P e l i c a n ' to m a to , sp r in g  
1973
GA dosage (ppm) 
0 50 100 200 A d ju sted
ancym idol
means
(days)
A d ju s te d 0 111 .60 115.42 112.62 110 .91 112.64
ancym idol
dosage 50 112.57 111.15 111.75 116 .98 113.11
(ppm)
100 113*33 113.05 110.33 114 .18 112.75
200 113*33 112 .30  114.46 119-49 115.02
A d ju s te d  
GA means 
(d ay s) 112 .72 113 .10 112 .30 115 .39 113.41
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :  
Ancymidoln s , GA*f ancym idol x GA*
* = P less than .01
ns = nonsignificant
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T ab le  2 1 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym idol on number o f  days to  h a r v e s t  f o r  f r u i t  
o f  ' P e l i c a n * to m a to , s p r in g  1973
S ource o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 51.60
Ancymidol 3 97-62
0 vs 50 , 100, 200 1 53 .00
50 vs 100, 200 1 2 9 .9 4
100 vs 200 1 209.05*
GA 3 131.41*
0 vs 50, 100, 200 1 4 9 .3 1
50 v s  100, 200 1 2 7 .09
100 vs 200 1 335.24**
Ancymidol x GA 9 65.63*
E r r o r 295 3 9 .2 6
T o ta l 312
** = P less than .01
* = P less than *05
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T ab le  2 2 . E f f e c ts  o f  ancym idol and GA on number o f  
f r u i t  p e r  p la n t  o f  'F l o r i d a  High B ush' e g g p la n t, 1973
GA dosage (ppm)
0 50 100 200 A d ju sted
ancym idol
means
Ancymidol 0 2*25 2 .1 4 1 .91 1 .8 6 2 .0 4
dosage
(ppm) 50 2*07 2 .9 2 1 .58 1 .6 0 2 .0 4
100 2 .6 8 2 .7 2 1.73 1 .7 5 2 .22
200 2 .0 8 1 .5 1 1 .55 2 .1 4 1 .8 2
A d ju sted  GA 
means 2 .27 2 .3 2 1.69 1 .8 4 2 .05
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :  
Ancymidoln s , GA**, ancym idol x GAns
** = P l e s s  th a n  ,0 1  
ns = n o n s ig n i f ic a n t
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Table 2 3 . Analysis of variance for effects of 
ancymidol and GA on number of fruit per plant of 
*Florida High Bush1 eggplant, 1973
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
S quare
Rep 2 3 .7 6
Ancym idol 3 2 .0 2
GA 3 6 .72**
A ncym idol x GA 9 2 .3 7
E r r o r 279 1 .5 2
T o ta l 296
** = p l e s s  th a n  .01
7S
T able 24 . E f f e c t s  o f  ancym idol and GA on days to  
h a rv e s t  o f  f r u i t  o f  ’F lo r id a  High B ush' e g g p la n t,  1973
GA dosage 
0 50
■ (PPm) 
100 200 A d ju sted
ancym idol
means
(days)
Ancymidol 0 154 153 156 167 153
dosage
(ppm) 50 166 161 160 163 163
100 150 151 163 163 153
200 159 172 166 163 165
A d ju sted  
GA means 
(days) 157 160 161 165 161
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :
A ncym idol**, GA**, ancym idol x GA** 
** = P l e s s  th a n  .01
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T ab le  25 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f 
ancym idol and GA on days t o  h a rv e s t  o f  f r u i t  o f  
'F lo r id a  High Bush* e g g p la n t ,  1973
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2 322.0
Ancymidol 3 884-7**
GA 3 850.6**
Ancymidol x GA 9 651.8**
Error 279 286.0
Total 296
** = P l e s s  th a n  .01
5o
T ab le  26 . E f f e c t s  o f  ancym idol and GA on y ie ld  (gm) 
o f  'F lo r id a  High Bush* e g g p la n t,  1973
GA dosage (ppm)
0 50 100 200 A d ju sted
ancym idol
means
(gm)
Ancymidol 0 1139 1053 995 573 1016
dosage
(ppm) 50 1047 1439 653 725 973
100 1341 1410 971 504 1131
200 565 751 5 o i 1057 577
A d ju s te d  
GA means 
(gm) 1099 1163 563 573 11011
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :  
Ancymidoln s , GA**, ancym idol x  GA*
** = P less than .01
* = P less than .05
ns = nonsignificant
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T ab le  27* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  
ancym idol and GA on y i e l d  (gm) o f  'F lo r id a  High Bush* 
e g g p la n t,  1973
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep , 2 604735
Ancymidol 3 815363
GA 3 1631027**
Ancymidol x GA 9 900512*
Error 279 388902
Total 296
** = P l e s s  th a n  .01  
* = P l e s s  th a n  .05
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in c r e a s in g  an cy m id o l from  50 to  200 ppm red u ce d  y i e l d ;  
b u t a t  200 ppm GA in c r e a s in g  an cy m id o l in c r e a s e d  y i e l d .  
D ata s u g g e s t  t h a t  h ig h  l e v e l s  o f  GA red u ce d  y i e ld  t o  
below  norm al and a d d i t io n  o f  ancym ido l c o u n te r a c te d  
th e  e f f e c t  o f  GA, th u s  r e tu r n in g  y i e l d  t o  n o rm a l.
In  th e  ex p e rim en t w ith  b e l l  p e p p e r , av e ra g e  
w e ig h t o f  i n d iv i d u a l  f r u i t  and av e ra g e  days to  
h a r v e s t  showed no s i g n i f i c a n t  re sp o n se  t o  a p p l i c a t i o n  
o f  ancym ido l and GA. E f f e c t  o f  GA on number o f  f r u i t  
p e r  p l a n t  was h ig h ly  s i g n i f i c a n t .  GA red u ce d  number 
o f  f r u i t  o f  b e l l  p e p p e r  a s  i t  a l s o  red u c e d  number o f  
f r u i t  f o r  b o th  tom ato  and  e g g p la n t .  E f f e c t  o f  an cy ­
m id o l and th e  GA x  ancym ido l i n t e r a c t i o n  w ere s i g n i f i ­
c a n t  (T a b le s  28 and 2 9 ) .  A verage number o f  f r u i t  o f  
p l a n t s  r e c e iv in g  ancym ido l b u t  no GA was g r e a t e r  th a n  
c o n t r o l s .  E f f e c t  o f  GA on y i e l d  was h ig h ly  s i g n i f i c a n t .  
In c re a s e d  c o n c e n t r a t io n s  o f  GA red u c e d  y i e l d  (T a b le s  
30 and 3 1 )•  P la n t s  r e c e iv in g  an cy m id o l and  no GA 
av e ra g e d  a  h ig h e r  y i e l d  th a n  d id  th e  c o n t r o l s .
E f f e c t  o f  ancym ido l on w e ig h t o f  p l a n t  o f  h o t  
p e p p e r  was h ig h ly  s i g n i f i c a n t .  The an cy m id o l x  GA 
i n t e r a c t i o n  was h ig h ly  s i g n i f i c a n t  (T a b le s  32 and 3 3 ) .  
A verage w e ig h ts  o f  p l a n t s  r e c e iv in g  an cy m id o l and no GA 
was g r e a t e r  th a n  t h a t  o f  c o n t r o l s .  At h ig h  l e v e l s  o f  
GA, in c r e a s in g  ancym ido l c o n c e n t r a t io n  red u ced  w e ig h t . 
T here was a  h ig h ly  s i g n i f i c a n t  ancym ido l x  GA
T ab le  2 8 . E f f e c t s  o f  GA and ancym ido l on num ber o f  
f r u i t / p l a n t  o f  'R e s i s t a n t  G ia n t ' b e l l  p e p p e rs , 1973
GA dosage ( ppm) 
0 50 100 200 A d ju s te d
ancym ido l
means
Ancym idol
dosage
0 9 .1 3 10 .33 3 .1 7 8 .05 3 .9 4
(ppm) 50 1 6 .7 6 9 .4 0 9 .2 4 9 .5 1 11 .23
100 10 .32 1 0 .9 4 3 .2 7 5.13 3 .67
200 9 .0 9 7 .6 9 3 .1 0 8 .5 8 3 .3 7
A d ju s te d
GA means 1 1 .3 4 9 .6 0 8 .4 5 7 .8 2 9 .1 9
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
A ncym idol*, GA**, GA x  ancym idol*  
** = P l e s s  th a n  .0 1  
* = P l e s s  th a n  .05
T able 2 9 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym idol on number o f f r u i t  p e r  p la n t  o f  
'R e s i s t a n t  G iant* b e l l  p ep p er, 1973
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2 228.67**
Ancymidol 3 131.67*
0 v s  50, 100, 200 1 1 3 .7 4
50 vs 100, 200 1 376.56**
100 vs 200 1 3 .6 0
GA 3 195.65**
0 v s  50, 100, 200 1 452.11**
50 v s  100, 200 1 113 .41
100 v s  200 1 1 5 .6 6
Ancymidol x GA 9 60.67*
Error 295 4 0 .3 7
Total 312
** = p less than .01
* = P less than .05
T ab le  3 0 . E f f e c t s  o f  GA and  ancym ido l on y i e l d  (gm) 
o f  'R e s i s t a n t  G ia n t ' b e l l  p e p p e rs , 1973
0
GA dosage (ppm)
50 io o 200 A d ju s te d  
ancym ido l 
means (gm)
A ncy- 0 544.15 537 .01 472 .35 4 1 0 .3 2 503 .59
m id o l
dosage 50 391 .37 500 .55 461 .55 4 6 4 .9 5 579 .60
100 539 .35 6 4 7 .1 3 44 4 .39 3 2 1 .9 7 43 3 .47
200 542 .50 4 4 9 .3 0 440 .45 4 2 5 .3 5 '4 6 4 .5 2
A d ju s te d  
GA means 
(gm) 62 9 .47 5 4 6 .14 4 5 4 .3 1 40 5 .7 7 502 .36
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
A ncym idoln s , GA**, ancym ido l x  GAns
** = P less than .01
ns = nonsignificant
T ab le  31- A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and  ancym ido l on y i e l d  o f  'R e s i s t a n t  G ia n t ' b e l l  
p e p p e r , 1973
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2 642921**
Ancymidol 3 193333
0 vs 50, 100, 200 1 3193
50 vs 100 , 200 1 549171*
100 vs 200 1 23507
GA 3 302612**
0 vs 50, 100, 200 1 15$17S4**
50 vs 100 , 200 1 701931*
100 vs 200 1 95510
Ancymidol x GA 9 205539
Error 295 112$$3
Total 312
** = P less than *01
* = P less than .05
T ab le  32 . E f f e c ts  o f  GA and ancym idol on w eig h t ( lb )  
o f  p la n t  o f  'T a b a sc o ' h o t p e p p e rs , summer 1973
GA dosage (ppm)
0 50 100 200 A d ju s te d
ancym idol
means
( lb )
Ancymidol
dosage
(ppm)
0
50
2 .06
2 .2 1
2 . 3 6
1 , 3 1
3 .0 6
2 .3 4
2 .7 4
2 .5 0
2 .6 8
2 .22
100 2.83 1 . 3 2 1 .9 6 2.25 2 .22
200 2 .12 2 .7 7 2 .0 1 2 .1 4 2 .26
A d ju sted
GA
means
( lb ) 2 .3 1 2 .32 2 .3 4 2 .4 0 2 .3 4
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :  
Ancym idol**, GAn s , ancym idol x GA**
** = P less than .01
ns = nonsignificant
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T able 33* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym idol on w eig h t ( lb )  o f  p la n t  o f  'Tabasco* 
h o t p ep p er
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
S quare
Rep 2 0 .5 1
Ancymidol 3 4-59**
GA 3 0 .1 3
Ancymidol x  GA 9 4.66**
R e s id u a l 353 0 .967
T o ta l 375
** = P l e s s  th a n  .01
89
i n t e r a c t i o n  w ith  re g a rd  to  h e ig h t  (T a b le s  34 and 3 5 ) .
At 50 ppm ancym idol in c r e a s in g  GA c o n c e n tr a t io n  
in c re a s e d  h e ig h t .  At 200 ppm ancym idol in c r e a s in g  GA 
c o n c e n tr a t io n  from  50 ppm to  200 ppm f a i l e d  t o  in c re a s e  
h e i g h t .
Tomato, F a l l  1973
H eigh ts  o f  p la n ts  m easured a t  ag es  #9, 100, 
and 129 days a l l  in d ic a te d  r a t h e r  s im i la r  r e s p o n s e s .  
Ancym idol p roduced  a s i g n i f i c a n t  r e d u c t io n  in  h e ig h t  
o n ly  a t  age 89 . E f f e c t s  o f  GA and ancym idol x  GA 
i n t e r a c t i o n  were h ig h ly  s i g n i f i c a n t  (T a b le s  36 th ro u g h  
4 1 ) .  GA in c re a s e d  h e ig h t  o f  p l a n t .  W ith GA a t  100 
ppm, in c r e a s in g  ancym idol red u ced  h e ig h t ;  w h ile  w ith  
GA a t  400 ppm, in c r e a s in g  ancym ido l in c re a s e d  h e ig h t .  
Number o f  nodes was n o t a f f e c t e d  by an cy m id o l. GA 
e f f e c t  was h ig h ly  s i g n i f i c a n t  and GA x ancym ido l i n t e r ­
a c t io n  was s i g n i f i c a n t  (T a b le s  42 and 4 3 ) .  GA 
in c r e a s e d  number o f  n o d es . W ith GA a t  100 ppm, ancy­
m id o l d e c re a se d  number o f  nodes; y e t  w ith  GA a t  400 
ppm, ancym idol d id  n o t d e c re a s e  number o f  n o d e s .
From d a ta  g a th e re d  on th e  f a l l  c ro p  o f  to m a to e s , 
number o f  f r u i t  p e r  p l a n t ,  y i e l d  p e r  p la n t ,  and days to  
h a r v e s t  were c a lc u l a t e d .  Number o f  f r u i t  p e r  p la n t  
was n o t a f f e c te d  by ancym idol o r  by GA— in  agreem ent 
w ith  r e s u l t s  o f  th e  f a l l  ex p e rim en t o f  1972 b u t no t
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T ab le  3 4 . E f f e c ts  o f  GA and ancym idol on h e ig h t  ( in )  
o f  'T a b a sc o ' h o t p e p p e rs , summer 1973
GA dosage ( ppm)
0 50 100 200 A d ju s ted
ancym idol
means
( i n )
Ancymidol 0 29 .5 31 .9 3 1 .9 3 0 .1 3 0 .9
dosage
(ppm) 50 2 9 .0 3 0 .1 3 1 .7 32.7 3 0 .9
100 3 1 . 6 26 .2 2 9 .5 30 .7 3 0 .0
200 2 6 .5 34 .6 3 0 .2 '3 0 .5 3 1 .0
A d ju sted
GA
means
( in ) 2 9 .7 3 1 .2 3 0 .6 3 1 .0 3 0 .71
R e s u lts  from  a n a ly s is  o f  v a r ia n c e : 
Ancymidoln s , GAn s , ancym idol x GA**
** « P less than .01
ns = nonsignificant
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T ab le  35* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and an cy m id o l on h e ig h t  o f  p la n t  o f  'T a b a s c o ' h o t 
p e p p e rs
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2
\
\
5 .17
Ancymidol 3 1 7 .1 9
GA 3 4 5 .8 1
Ancymidol x GA 9 90 .75
Residual 358 1 8 .0 0
Total 375
** = P l e s s  th a n  .0 1
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T ab le  3 6 . E f f e c t s  o f  GA and an cy m id o l on h e ig h t  o f  
p l a n t  o f  ’P e l i c a n ' to m ato  m easured  O ctober 16 , 1973
0
GA dosage ( ppm) 
100 200 400 A ncym idol
means
( in )
A ncym idol
dosage
0 2 9 -5 0 35 .09 3 4 .7 2 3 1 .6 1 3 2 .6 6
(ppm) 100 3 0 .5 0 33 .27 3 1 .0 0 3 6 .0 0 3 2 .6 6
200 2 6 .7 5 31.45 3 4 .6 7 35.33 3 2 .0 6
400 2 2 .0 5 3 2 .50 3 3 .6 7 34.73 3 0 .6 6
GA m eans
( in ) 2 7 .1 1 33.07 3 3 .6 0 3 4 .49 3 2 .0 4
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :
A ncym idol*, GA**, GA x  ancym idol**  
** = P l e s s  th a n  .01
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T ab le  37* A n a ly s is  o f  v a r ia n c e  f o r  h e ig h t  o f  p l a n t  
o f  'P e l i c a n '  tom ato  m easured  O c to b e r  16, 1973
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2 1 6 .6 5
Ancymidol 3 45-55*
GA 3 515.14**
GA x ancymidol 9 72 .13**
Residual 163 1 5 .4 9
Total ISO 2 7 .1 6
** = P l e s s  th a n  .0 1  
* = P l e s s  th a n  .05
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T able  3 8 . E f f e c t s  o f  GA and ancym idol on h e ig h t  o f  
p la n t  o f  'P e l i c a n ' tom ato  m easured  O cto b er 27, 1973
0
GA dosage (ppm) 
100 200 400 Ancymidol
means
( in )
Ancymidol
dosage
0 3 2 .8 0 40.55 40 .27 3 5 .1 8 37-30
(ppm) 100 3 5 .42 39 .27 3 6 .0 0 40 .55 3 7 .7 6
200 30.83 37 .36 40.83 40 .75 37 .45
400 26.73 36 .58 39 .92 40 .09 35 .93
GA means
( in ) 31 .49 3 8 .4 0 3 9 .3 0 3 9 .1 8 3 7 .1 0
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :
Ancym idol, GA**, GA x ancym idol** 
** = P l e s s  th a n  .01
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T ab le  39* A n a ly s is  o f  v a r ia n c e  f o r  h e ig h t  o f  p la n t  
o f  'P e l i c a n ' tom ato  m easured  O cto b er 27, 1973
Source of 
Variation
Degrees of 
Freedom
Mean
Squares
Rep 2 14.36
Ancymidol 3 29.73
GA 3 636.a#**
GA x ancymidol 9 97.35**
Residual 163 20.12
Corrected total ISO 34.36
** = P l e s s  th a n  .01
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T ab le  4 0 . E f f e c t s  o f  GA and ancym idol on h e ig h t  o f  
p la n t  o f  'P e l i c a n '  tom ato  m easured November 15» 1973
0
GA dosage (ppm) 
100 200 400 Ancymidol
means
( in )
Ancymidol
dosage
0 40 .11 4 9 .0 0 52 .00 47 *40 4 7 .4 6
(ppm) 100 41.33 50.27 41 .8 1 51.90 46 .09
200 37.42 47 .09 50.36 50.50 4 6 .2 4
400 37 .41 45.73 48 .1 8 47 .73 4 4 .6 0
GA means
( in ) 3 9 .0 0 43 .02 4 8 .0 9 49 .4 0 46 .07
R e s u lts  from a n a ly s is  o f  v a r ia n c e :  
Ancymidol113, GA**, GA x ancym idol** 
** = P l e s s  th a n  .01
ns = n o n s ig n i f ic a n t
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T ab le  41• A n a ly s is  o f  v a r ia n c e  f o r  h e ig h t  o f  p l a n t  
o f  'P e lic a n *  tom ato  m easu red  November 1 5 $ 1973
Source of 
Variation
Degrees of 
Freedom
Mean
Squares
Eep 2 1 3 .2 0
Ancymidol 3 59-39
GA 3 1024 . 10**
GA x ancymidol 9 99.75**
Residual 153 32 .97
Corrected total 175 53 .63
** = P l e s s  th a n  .0 1
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T ab le  4 2 . E f f e c t s  o f  GA and ancym idol on number o f  
nodes o f  p la n t  o f  'P e lic a n *  tom ato
0
GA dosage (ppm) 
100 200 400 Ancymidol
means
Ancymidol
dosage
0 I d . 40 20.45 19.73 I d .  91 1 9 .4 0
(ppm) 100 i a .75 20.36 19 .60 1 9 .6 4 19.57
200 16.42 20 .09 20.25 19 .42 19.02
400 17-09 19 .16 19.92 2 0 .0 0 19.07
GA means 17 .64 2 0 .00 19.69 1 9 .4 9 19.26
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e ;  
Ancymidoln s , GA**, GA x  ancym idol*
** - P less than .01
* = P less than .05
ns = nonsignificant
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T ab le  4 3 . A n a ly s is  o f  v a r ia n c e  f o r  number o f  nodes 
o f  'P e l i c a n ' tom ato
Source of 
Variation
Degrees of 
Freedom
Mean
Squares
Rep 2 0.63
Ancymidol 3 3.13
GA 3 54.08**
GA x ancymidol 9 6.02*
Residual 162 4 .5 8
Corrected total 179 5.41
** = P l e s s  th a n  .0 1  
* -  P l e s s  th a n  .05
\
100
i n  ag reem en t w ith  th e  r e s u l t s  o f  th e  s p r in g  e x p e r i ­
m en t, C o n c e n tr a t io n s — 0, 100 , 200, and  400 ppm— u sed  
in  th e  f a l l  ex p e rim en t o f  1973 ex ceed ed  th o s e  u se d  in  
th e  2 p re v io u s  to m ato  e x p e r im e n ts . F a i lu r e  t o  show 
s i g n i f i c a n t  e f f e c t s  in  th e  f a l l  c a n n o t be a t t r i b u t e d  
t o  c o n c e n t r a t io n s  o f  ch e m ic a l r e g u la to r s  u s e d . Age 
a t  tim e  o f  a p p l i c a t i o n  may have b een  a  f a c t o r .  The 
f a l l  c ro p  o f  1973 r e c e iv e d  t r e a tm e n ts  a t  age 66 days 
in s t e a d  o f  age 24 d a y s . The f a i l u r e  may p e rh ap s  be 
a t t r i b u t e d  t o  a h ig h e r  d eg ree  o f  v a r i a b i l i t y  i n  th e  
f a l l  c ro p . C o e f f i c i e n t s  o f  v a r i a t i o n  f o r  number o f  
f r u i t  w ere 56 p e r c e n t  in  th e  s p r in g  and 67 p e r c e n t  in  
th e  f a l l  o f  th e  same y e a r .  In  c o n t r a s t  t o  th e  summer 
e x p e rim e n t, th e  f a l l  ex p e rim en t f a i l e d .  The d i f f e r e n c e  
i n  e n v iro n m e n ta l c o n d i t io n s  o f  s p r in g  and o f  f a l l  may 
be a f a c t o r .  I t  f a i l e d  t o  show s i g n i f i c a n t  e f f e c t s  on 
w e ig h t p e r  f r u i t  and on y i e l d .  P o s s ib le  re a s o n s  f o r  
t h i s  f a i l u r e  a r e  th e  same a s  th o s e  d is c u s s e d  i n  re g a rd  
t o  th e  f a i l u r e  t o  show an  e f f e c t  on number o f  f r u i t .  
C o e f f i c i e n t s  f o r  v a r i a b i l i t y  f o r  w e ig h t p e r  f r u i t  w ere 
35 p e r c e n t  i n  th e  s p r in g  and 40 p e r c e n t  in  th e  f a l l .
F o r  y i e l d ,  th e y  w ere 59 and  74 p e r c e n t  i n  th e  s p r in g  
and f a l l ,  r e s p e c t i v e l y .  E f f e c t s  o f  ancym ido l and GA on 
d ia m e te r  o f  f r u i t  and  on h e ig h t  o f  f r u i t  p la n t  w ere non­
s i g n i f i c a n t .  GA p ro d u ced  a  s i g n i f i c a n t  r e d u c t io n  in
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d ays t o  h a r v e s t  (T a b le s  44 and 4 5 ) .  W ith th e  s p r in g  
c ro p  o f  to m a to e s  (T a b le s  20 and 21) th e  e f f e c t  o f  GA 
was t o  in c r e a s e  days t o  h a r v e s t .  The w e a th e r  con­
d i t i o n s  o f  c o u rse  were n o t th e  same f o r  th e  s p r in g  c ro p  
a s  f o r  th e  f a l l  c ro p . Age o f  p la n t  a t  tim e  o f  a p p l i ­
c a t io n  may have a l s o  b een  a f a c t o r .  The f a l l  c ro p  
r e c e iv e d  t r e a tm e n t s  a t  age 68 days i n s t e a d  o f  age 24 
d a y s . A ncym idol te n d e d  to  s h o r te n  day s t o  h a r v e s t  
f o r  th e  f a l l  c ro p  i n  c o n t r a s t  t o  th e  f a c t  t h a t  
an cy m id o l te n d e d  to  in c r e a s e  days t o  h a r v e s t  f o r  th e  
s p r in g  c ro p .
C abbaget F a l l  1973
E f f e c t  o f  ancym ido l on h e a d - r a t in g  (1 f o r  
lo o s e  t o  6 f o r  t i g h t )  and e f f e c t  o f  ancym ido l on w e ig h t 
o f  head  o f  cabbage were n o t s i g n i f i c a n t .  E f f e c t  o f  
an cy m id o l on h e ig h t  o f  head  was h ig h ly  s i g n i f i c a n t  
(T a b le s  46 and  47)* E f f e c t  on d ia m e te r  o f  head  was 
s i g n i f i c a n t  (T a b le s  46 and  4&)* The r a t i o  o f  h e ig h t  to  
d ia m e te r  was n o t s i g n i f i c a n t l y  a l t e r e d  by an c y m id o l. 
A ncym idol red u ced  b o th  h e ig h t  and d ia m e te r .
C a u l if lo w e r ,  1973
A ncym idol had a h ig h ly  s i g n i f i c a n t  e f f e c t  on 
w e ig h t o f  cu rd  o f  c a u l i f lo w e r ,  on b ra n c h in g  (1  f o r  
com pact to  5 f o r  o p e n ) , on h e ig h t  and on c i rc u m fe re n c e ; 
b u t  ancym ido l had  no e f f e c t  on r a t i o  o f  h e ig h t  t o
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T ab le  4 4 . E f f e c t s  o f  GA and ancym idol on days to  
h a rv e s t  o f  'P e l i c a n ' to m a to , f a l l  1973
0
GA dosage ( ppm) 
100 200 400 A d ju s ted
Ancymidol
means
A d ju s te d 0 127.72 121.87 116.33 1 14 .16 120 .02
ancym idol
dosage
(ppm)
100 127 .34 118 .54 113.47 117 .76 119 .28
200 131 .01 110.06 116.93 120 .08 119.52
400 119.65 115 .00 119.29 112 .76 116 .68
GA means 126.43 116.37 116.51 116 .19 120.54
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :  
Ancymidoln s , GA*, GA x ancym idolns
* = P l e s s  th a n  .05 
ns = n o n s ig n i f ic a n t
i
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T ab le  45* A n a ly s is  o f  v a r ia n c e  f o r  days t o  h a rv e s t  
o f  ’P e l ic a n ' to m a to , f a l l  1973
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2 14*54
Ancymidol 3 23*66
GA 3 291.05*
GA x ancymidol 9 41*79
Residual 60 72 .92
Corrected total 77
* = P l e s s  th a n  .05
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T ab le  4 6 . E f f e c t  o f  ancym idol on head  r a t i n g  
(1  -  lo o se  to  6 = t i g h t ) ,  h e ig h t  ( i n ) ,  d ia m e te r  
( i n ) ,  w eigh t ( l b ) ,  and r a t i o  o f  h e ig h t /d ia m e te r  f o r  
•Copenhagen M a rk e t’ cabbage 1973
Ancymidol Head R a tin g  H eight**  D iam eter* Weight R a tio  
(ppm) (1  t o  6) ( in )  ( in )  ( lb )
0 5 .3 0 6 .042 16 ,60 1 .3 9 0 .366
100 5 .33 6 .0 3 9 16 .11 1 .9 0 0 .377
200 5 .43 5.673 15.45 1 .7 0 0 .368
400 5 .5 0 5 .572 15.26 1 .63 0 .3 6 7
Mean 5 .3 9 5 .327 15.33 1 .7 3 0 .3 6 7
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :  
** = P l e s s  th a n  .01  
* = P l e s s  th a n  .05
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T ab le  47 • A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t  o f  
ancym ido l on h e ig h t  o f  head  o f  'C openhagen M a rk e t' 
cab b ag e , 1973
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2 0 .9 4
Ancymidol 3 2 .88**
Residual 198 0 .6 5 1
Corrected total 203
** = P less than .01
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T ab le  4 8 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t  o f  
ancym ido l on d ia m e te r  o f  h ead  o f  'C openhagen M a rk e t' 
cab b ag e , 1973
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 0 .3 0
Ancym idol 3 17 .86*
R e s id u a l 19 B 4 .6 0
C o rre c te d  t o t a l 203
* = P less than .05
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c irc u m fe re n c e  (T a b le s  49 th ro u g h  5 3 ) . Ancymidol 
in c re a s e d  h e ig h t ,  w e ig h t, and c irc u m fe re n c e , and 
red u ced  b ran c h in g — a l l  d e s i r a b le  e f f e c t s .  P la n t s  t h a t  
r e c e iv e d  ancym idol a t  100 ppm produced  th e  l a r g e s t  
cu rds*
Cabbage. W in te r 1973-1974
SADH s i g n i f i c a n t l y  reduced  b o l t i n g  in  cabbage 
b a sed  on a b o l t  r a t i n g  o f  0 f o r  no b o l t  th ro u g h  9 f o r  
f u l l y  b o l te d  (T a b le s  54 and 5 5 ) . GA had no e f f e c t  on 
b o l t  r a t i n g .
B ro c c o l i ,  W in ter 1973-1974
SADH produced  a h ig h ly  s i g n i f i c a n t  r e d u c t io n  
i n  m a tu r i ty  r a t i n g  o f  b r o c c o l i— 1 f o r  no head , th ro u g h  
3 f o r  h a r v e s ta b le  head , up to  6 f o r  f lo w e r in g  head 
(T a b le s  56 and 5 7 ) . T h is  e f f e c t  cau sed  heads t o  rem ain  
h a r v e s ta b le  o v e r  a lo n g e r  p e r io d  o f  t im e . SADH ap p eared  
to  g iv e  a more in te n s e  g re e n  c o lo r  to  b r o c c o l i  in  a g re e ­
ment w ith  r e p o r t s  t h a t  grow th  r e t a r d a n t s  in c re a s e d  
i n t e n s i t y  o f  g re e n  in  p la n t s  (4 3 t 9 6 ) .  Both a  lo n g e r  
h a r v e s t  p e r io d  and a g re e n e r  head a r e  d e s i r a b l e .  SADH 
red u ced  p e rc e n t o f  in f lo r e s c e n c e  in  seed  a t  age 147 
days s i g n i f i c a n t l y ,  w h ile  GA te n d e d  to  in c re a s e  p e r ­
c e n ta g e  (T ab les  5# and 5 9 )• The fo rm e r e f f e c t  may be 
due to  a  d e la y  in  m a tu r i ty  caused  by SADH. The l a t e r  
e f f e c t  may be u s e f u l  in  b re e d in g  and seed  p ro d u c t io n .
T ab le  49* E f f e c t  o f  ancym ido l on h e ig h t ( i n ) ,  
w e ig h t ( l b ) ,  b ran ch in g  (1  = com pact to  5 = open and 
t r e e  l i k e ) ,  and c irc u m fe re n ce  ( in )  o f  cu rd  o f  'E a r ly  
Snow ball A' c a u l i f lo w e r
Ancymidol H eight**  W eight** B ranching** C ircum ference**  
(ppm) ( in )  ( lb )  (1  to  5) ( in )
0 3 .29 0 .37 2 .3 9 17 .69
100 9 .9 9 1 .6 5 2 .31 20.47
200 9 .1 9 1 .43 2.13 20.17
400 9 .1 0 1 .29 2.05 19 .30
Mean 9 .1 1 1 .3 1 2 .36 19.43
** = P l e s s  th a n  .01
IT ab le  50 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t  o f  
ancym ido l on h e ig h t  ( in )  o f  c u rd  o f  'E a r ly  Snow ball 
A1 c a u l i f lo w e r
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 1 0 .0 0 2
Ancym idol 3 S .027**
R e s id u a l 70 1 .9 6 6
T o ta l 74
** = P less than .01
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T ab le  51* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t  o f  
ancym idol on w e ig h t ( lb )  o f  cu rd  o f  'E a r ly  Snowball 
A' c a u l i f lo w e r
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 1 0.17
Ancymidol 3 1.87**
R e s id u a l 70 0 .36
T o ta l 74
** = P less than .01
Ill
T ab le  5 2 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t  o f  
an cy m id o l on b ra n c h in g  (1  to  5) o f  cu rd  o f  'E a r ly  
S now ball A' c a u l i f lo w e r
S ource o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 1 0 .0 4
A ncym idol 3 2 .76**
R e s id u a l 70 0 .6 4
T o ta l 74
** = P less than .01
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T able 53• A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t  o f  
ancym idol on c irc u m fe re n ce  ( in )  o f  cu rd  o f  ’E a r ly  
Snowball A' c a u l i f lo w e r
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 1 4 .9 1
Ancymidol 3 28.10**
R e sid u a l 70 4-99
T o ta l 74
** = P less than ,01
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T ab le  54* E f f e c ts  o f  GA and SADH on b o l t i n g  
(0  = no b o l t  t o  9 “  t a l l  s t a l k )  o f  'Copenhagen 
M ark e t' cab b ag e , 1974
GA dosage (ppm)
0 100 200 400 SADH
means
SADH 0 5 .49 5 .0 0 6 .3 7 5 .35 5 .6 3
dosage
(ppm) 2000 3 .7 1 2 .1 1 2 .9 5 3 .9 0 3 .1 7
4000 4*44 3 .76 4*44 2 .9 7 3 .9 0
6000 3 .2 9 4 .7 2 4 .93 3 .4 4 4 .1 0
GA means 4 .23 3 .9 0 4 . SO 3 .9 1 4 .4 0
Results from analysis of variance: 
SADH*, GAns, SADH x GAns 
* = P less than ,05 
ns = nonsignificant
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T ab le  55* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and SADH on b o l t i n g  o f  'C openhagen M ark e t' c ab b ag e , 
1974
Source of 
Variation
Degrees of 
Freedom
Mean
Square
Rep 2 1 .1 1
SADH 3 2 5 .58*
GA 3 2 .9 0
SADH x GA 9 3 .6 2
Residual 86 6 .5 9
Total 103
* = P less than .05
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T ab le  56. E f f e c ts  o f  SADH and GA on m a tu r i ty  r a t i n g  
(1  -  no head  to  4 = h a r v e s ta b le ,  t o  6 = f lo w e rin g )  
o f  ' De Cicco* b ro c c o l i
0
GA dosage (pom) 
100 200 400 SADH
means
SADH 0 5.87 5.87 5 .8 0 5.87 5 .8 5
dosage
(ppm) 2000 5.13 5.33 6 .2 7 6.13 5 .7 2
4000 5.13 4 .8 7 4 .8 7 5 .20 5 .0 2
6000 4 .33 5 .0 6 4 .5 3 4 .93 4 .7 2
GA means 5.12 5 .28 5 .3 7 5.53 5 .3 3
R e s u lts  from a n a ly s i s  o f  v a r ia n c e :  
SADH**, GAn s , SADH x GAns 
** = P l e s s  th a n  .0 1  
ns = n o n s ig n i f ic a n t
1X6
T ab le  57. A n a ly s is  o f  v a r ia n c e  o f  e f f e c t s  o f  A la r  
and GA on m a tu r i ty  r a t i n g  o f  * De Cicco* b r o c c o l i
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 2 S .14
A la r 3 17.38**
GA 3 1 .81
A la r  x GA 9 , 1 .75
R e s id u a l 222 2 .1 8
C o rre c te d  t o t a l 239 2 .4 0
** = P less than .01
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T ab le  5 8 . E f f e c t s  o f  SADH and GA on  seed -p o d  
fo rm a tio n  ( 0 = 0  p e r c e n t  to  9 = 90  p e rc e n t  o f  
in f lo r e s c e n c e  in  se ed )  o f  fDe C icco* b r o c c o l i
0
GA dosage (ppm) 
100 200 400 SADH
means
SADH 0 1 .13 1 .40 1 .4 7 2.13 1 .5 3
dosage
(ppm) 2000 1 .0 0 1 .27 3 .0 7 3.13 2 .1 2
4000 1 .13 0 .4 0 0 .9 3 1 .0 0 0 .8 6
6000 0 .5 3 1 .0 0 0 .5 3 0.93 0 .7 5
GA means 0 .9 5 1 .02 1 .5 0 1 .8 0 1 .3 2
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
SADH**, GAn s , GA x SADHns 
** = P l e s s  th a n  .01  
n s  = n o n s ig n i f i c a n t
T ab le  59 . A n a ly s is  o f  v a r ia n c e  o f  e f f e c t s  o f  SADH 
and GA on se ed -p o d  fo rm a tio n  o f  'De Cicco* b r o c c o l i
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
S quare
Rep 2 9 .2 7
SADH 3 24 .21**
GA 3 • 9-33
SADH x  GA 9 4 .9 7
R e s id u a l 222 5 .5 9
T o ta l 239 5 .3 3
** = P less than .01
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P e tu n ia ,  Z in n ia , and M arigo ld
Ancymidol p roduced  a  h ig h ly  s i g n i f i c a n t  
r e d u c t io n  in  h e ig h t  o f  p e tu n ia  p la n t  and a h ig h ly  
s i g n i f i c a n t  in c r e a s e  in  number o f  s id e  b ran ch es  p e r  
p l a n t  o f  p e tu n ia  (T ab les  60 , 61, and 6 2 ) .  The h ig h e r  
l e v e l  o f  ancym ido l in c re a s e d  b ra n c h in g  r e l a t i v e  to  th e  
lo w er l e v e l ,  b u t  was no d i f f e r e n t  from  th e  low er l e v e l  
i n  e f f e c t  on h e i g h t ,  Ancymidol p roduced  h ig h ly  s i g ­
n i f i c a n t  r e d u c t io n  in  h e ig h t  o f  p la n t s  o f  z in n ia .
H ig h er c o n c e n tr a t io n  o f  ancym idol p roduced  a  g r e a t e r  
r e d u c t io n  in  h e ig h t  (T ab les  63 and 64 ) .
GA p ro d u ced  a h ig h ly  s i g n i f i c a n t  in c re a s e  in  
h e ig h t  a t  ag es  22, 26, and 39 d a y s . E f f e c t  o f  ancy­
m id o l on h e ig h t  d id  n o t a p p e a r  a t  age 22 , w hich was 
o n ly  4 days a f t e r  t r e a tm e n t ;  b u t i t  was h ig h ly  s ig ­
n i f i c a n t  a t  ag e s  28 and 29 days (T ab le s  65 th ro u g h  
7 0 ) ,  These r e d u c t io n s  in  h e ig h t  f o r  p e tu n ia ,  z in n ia ,  
and  m arig o ld  a r e  s im i la r  t o  r e s u l t s  o f  s tu d i e s  in v o lv in g  
SADH re p o r te d  by M cConnell and S truckm eyer (8 7 ) .  Growth 
r a t e s  were c a lc u l a te d  a s  change in  h e ig h t  (cm) d iv id e d  
by tim e  (days) i n  which h e ig h t  change o c c u rre d . GA 
produced  a h ig h ly  s i g n i f i c a n t  in c re a s e  in  g row th  r a t e  
f o r  3 p e r io d s — 16 t o  22 d a y s , 22 to  28 d ay s , 28 to  39 
d a y s , Ancymidol reduced  g row th  r a t e  f o r  th e  l a s t  2 
p e r io d s  in  a h ig h ly  s i g n i f i c a n t  manner (T a b le s  71 
th ro u g h  7 6 ) , Ancymidol p roduced  a h ig h ly  s i g n i f i c a n t
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T ab le  60 . E f f e c t s  o f  ancym ido l on h e ig h t  i n  cm and 
num ber o f  s id e  b r a n c h e s /p la n t  f o r  'C o ra l  S atin*  
p e tu n ia
Ancymidol Dosage 
(ppm)
Mean H eig h t 
(cm)
Mean Number S id e  
B ra n c h e s /P la n t
0 11 .15 1.55
10 9 .3 0 2 .05
100 9 .6 0 3 .05  .
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :  
Ancymidol**
** = P l e s s  th a n  .01
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T ab le  6 l .  A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t  o f  
ancym ido l on h e ig h t  o f  'C o r a l  S a t i n '  p e tu n ia
S ource  o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
S quare
Ancym idol 2 1 4 - 22**
0 vs 10 t 100 1 2 5 . 99**
10 v s  100 1 0 .3 7
E r r o r 57 0 .9 9
T o ta l 59
** = P l e s s  th a n  ,0 1
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T a b le  62 , A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  
ancym ido l on b ra n c h in g  o f 'C o r a l  S atin*  p e tu n ia
S ource  o f  
V a r ia t io n
D egrees o f 
Freedom
Mean
Square
A ncym idol 2 11 . 67**
0 v s  10 , 100 1 13.30**
10 vs 100 1 9 .95*
E r r o r 57 1 .3 5
T o ta l 59
** = P l e s s  th a n  *01 
* = P l e s s  th a n  .05
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T able  6 3 . Means f o r  h e ig h t  i n  cm f o r  ’F i r e  Cracker* 
z in n ia
Ancymidol Dosage 
(ppm)
Mean H eigh t 
(cm)
0 1 3 .  o s
10 12 .67
100 6 .0
R e s u lts  from  a n a ly s is o f  v a r ia n c e :
Ancymidol**
** = P l e s s  th a n  .01
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T able 64- A n a ly s is  o f  v a r ia n c e  f o r  h e ig h t  o f  'F i r e  
C ra c k e r ' z in n ia  w ith  ancym idol a t  0 , 10, and 100 ppm
S ources o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Ancymidol 2 139.53**
0 vs 10 , 100 112 . 50**
10 vs 100 266.67**
E r r o r 33 3 .2 6
T o ta l 35
** = P less than .01
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T a b le  65• Combined e f f e c t s  o f  GA and  an cy m id o l on 
h e i g h t  i n  cm f o r  'O ran g e  J u b i l e e '  m a r ig o ld  a t  ag e  
22 d ay s
0
GA d o sag e  (ppm) 
50 100 200 A ncym idol
means
(cm)
A ncym idol
d o sag e
0 1 0 .3 0 1 2 .4 4 1 3 .3 4 1 4 .1 0 1 2 .5 5
(ppm) 50 9 .3 6 1 1 .5 0 1 3 .2 4 1 4 .5 2 1 2 .1 6
100 3 .6 6 1 2 .5 6 1 2 .3 6 1 4 .9 2 1 2 .2 5
200 9 .3 4 1 3 .3 2 1 3 .3 2 1 5 .3 0 1 3 .0 7
GA means
(cm) 9 .4 1 1 2 .5 8 1 3 .1 9 14 .83 1 2 .5 1
R e s u l ts  from  a n a l y s i s  o f  v a r ia n c e :  
A ncym idoln s , GA**, GA x an cy m id o lns
** = P less than .01
ns = nonsignificant
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T ab le  66 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym idol on h e ig h t  in  cm f o r  'O range J u b i l e e ' 
m a rig o ld  a t  age 22 days
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 4 6 0 .76
Ancymidol 3 3o40
GA 3 103.01**
Ancymidol x  GA 9 2 .1 0
R e s id u a l 60 1 .9 1
C o rre c te d  t o t a l 79 S . 81
** = P less than .01
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Table 67. Combined effects of GA and ancymidol on
height in cm for 'Orange Jubilee1 marigold at age
28 days
0
GA dosage (ppm) 
50 100 200 Ancymidol
means
(cm)
Ancymidol 0 16.32 19.22 20 .40 21 .22 19.29
dosage
(ppm) 50 12 .76 15 .70 17.66 21 .32 16 .86
100 11 .92 16.92 17.92 21 .96 1 7 .18
200 11 .36 13 .33 17 .53 23-08 17.73
GA means
(cm) 13 .22 17 .56 13.39 2 1 .9 0 17 .76
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :  
A ncym idol**, GA**, GA x ancym ido lns
*x = p less than .01
ns = nonsignificant
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T ab le  6 8 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym idol on h e ig h t  in  cm f o r  'O range Ju b ile e *  
m a rig o ld  a t  age 28 days
Source o f 
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 4 7 1 .0 4
Ancymidol 3 23-26**
GA 3 254-63**
Ancymidol x GA 9 7-97
R e s id u a l 60 4 .6 0
C o rre c te d  t o t a l 79 18 .55
** = P l e s s  th a n  .01
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Table 6 9 . Combined effects of GA and ancymidol on
height in cm for 'Orange Jubilee' marigold at age 39
days
0
GA dosage (ppm)
50 100 200 A ncym idol
means
(cm)
A ncym idol
dosage
0 2 3 .12 2 7 .3 2 29 .50 3 0 .4 8 2 7 .6 1
(ppm) 50 1 9 .3 2 2 2 .1 4 2 4 .8 8 2 9 .9 4 2 4 .0 7
100 1 6 .9 6 2 2 .7 8 2 4 .2 8 2 9 .3 8 2 3 .3 6
200 1 5 .9 0 2 3 .7 8 2 2 .8 8 2 9 .2 8 22 .96
GA means
(cm) 18 .63 2 4 .0 1 25 .39 2 9 .7 7 2 4 .5 0
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
A ncym idol**, GA**, GA x an cy m id o lns
** = P less than .01
ns = nonsignificant
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T ab le  7 0 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym ido l on h e ig h t  in  cm f o r  'O range J u b i l e e '  
m a r ig o ld  a t  age 39 days
S ource o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
S quare
Rep 4 8 5 .0 7
Ancym idol 3 9 0 . 06**
GA 3 406 .33**
A ncym idol x GA 9 1 0 .1 4
R e s id u a l 60 6 .5 9
C o r re c te d  t o t a l 79 29 .32
** =■ P l e s s  th a n  .01
T ab le  71 • Combined e f f e c t s  o f  GA and ancym idol on 
g row th  r a te  i n  cm /day f o r  'O range J u b i l e e ' m a rig o ld  
betw een  age 16 d ays and age 22 days
GA dosage (ppm)
0 50 100 200 Ancymidol
means
(cm)
Ancymidol
dosage
0 0 .57 0 .9 1 1 .1 4 1 .2 6 0 .9 7
(ppm) 50 0 .39 0 .75 1 .0 2 1 .2 5 0 .5 5
100 0 .3 2 0 .5 5 1 .05 1 .3 5 0 .9 0
200 0 .3 9 1 .1 6 1 .07 1 .5 1 1 .03
GA means
(cm) 0 .42 0 .93 1 .07 1 .3 4 0 .9 4
R e s u lts  from  a n a ly s i s  o f  v a r ia n c e :  
Ancymidoln s , GA**, GA x  ancym idolns
** = P less than .01
ns = nonsignificant
132
T ab le  72* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym idol on grow th  r a t e  in  cm /day f o r  'O range 
J u b ile e *  m arig o ld  betw een  age 16 days and age 22 days
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 4 0 .2 1
Ancymidol 3 0 .1 2
GA 3 3 . 00**
Ancymidol x GA 9 0 .0 6
R e s id u a l 60 0 .0 5
C o rre c te d  t o t a l 79 0 .1 7
** = P less than .01
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T ab le  73• Combined e f f e c t s  o f  GA an d  ancym ido l on 
g row th  r a t e  in  cm /day f o r  'O range Ju b ile e *  m a rig o ld  
betw een  age 22 days and  age 28 d ay s
GA dosage (ppm )
0 50 100 200 A ncym idol
m eans
(cm /day)
Ancym idol 0 0 .7 9 1 .02 1 .1 6 1 .22 1 .0 5
dosage
(ppm) 50 0 .4 S 0.73 0 .3 3 1 .19 0 .3 1
100 0 .4 3 0 .8 0 0 .9 5 1 .26 0 .8 6
200 0 .4 0 0 . 96 - 0 .3 9 1 .36 0 .9 0
GA means
( cm/ day) 0 .5 3 0 .88 0 .9 7 1 .26 0 .9 1
R e s u l ts  from  a n a ly s is  o f  v a r ia n c e :  
A ncym idol**, GA**, GA x an cy m id o lns
** = P less than .01
ns = nonsignificant
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T ab le  74* A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA 
and ancym idol on grow th  r a t e  in  cm/day f o r  fOrange 
J u b i l e e ' m a rig o ld  betw een age 22 days and age 
2S days
Source o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 4 0 .1 0
Ancymidol 3 0 . 20**
GA 3 1 . 82**
Ancymidol x GA 9 0 .0 6
R e s id u a l 60 0 .03
C o rre c te d  t o t a l 79 0 .1 1
* *  =  P less than <01
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T ab le  7 5 . Combined e f f e c t s  o f  GA and ancym idol on
grow th r a t e  i n  cny'day f o r  ’Orange J u b i l e e ' m arig o ld
betw een age 28 days and age 39 days
GA dosage (ppm)
0 50 100 200 Ancymidol
means
(cm/day)
Ancymidol
dosage
0 0 .7 1 0 .8 8 1 .0 0 1 .0 4 0 .91
(ppm) 50 0 .5 4 0 .6 6 0 .77 1 .0 0 0 .74
100 0 .4 5 0 .6 7 0 .77 0 .9 8 0.72
200 0 .3 9 0 .7 4 0 .6 9 0 .9 8 0.70
GA means
(cm /day) 0 .5 2 0 .7 4 0 .8 1 1 .0 0 0.77
R e s u lts  from  a n a ly s is  o f  v a r ia n c e :  
Ancymidol**, GA**, GA x  ancym ido lns
** = P l e s s  th a n  .01
ns = n o n s ig n i f ic a n t
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T ab le  7 6 . A n a ly s is  o f  v a r ia n c e  f o r  e f f e c t s  o f  GA and  
ancym ido l on g row th  r a t e  i n  cm /day f o r  1 Orange 
J u b ile e *  m a rig o ld  b etw een  age 2 3  days and age 39 days
S ource o f  
V a r ia t io n
D egrees o f  
Freedom
Mean
Square
Rep 4 0 .0 4
Ancym idol 3 0 .13**
GA 3 O.79**
A ncym idol x  GA 9 0 .0 2
R e s id u a l 60 0 .0 1
C o rre c te d  t o t a l 79 0 .0 5
** = P less than .01
d e la y  in  days t o  f i r s t  bloom  (T a b le s  77 and  7& )• How­
e v e r  th e r e  was no s i g n i f i c a n t  d e la y  in  days to  seco n d  
bloom  o r  i n  day s t o  t h i r d  bloom . F i r s t  bloom was 
d e la y e d  and seco n d  bloom was n o t ;  t h e r e f o r e  b loom ing  
may be c o n s id e re d  a s  b e in g  c o n c e n tr a te d  by a p p l i ­
c a t io n  o f  an cy m id o l and GA.
T ab le  7 7 . Combined e f f e c t s  o f  ancym ido l and GA on 
days t o  f i r s t  bloom f o r  'O range J u b i l e e '  m a rig o ld
GA dosage (ppm)
0 50 100 200 Ancym idol
means
(d a y s )
Ancymidol
dosage
0 5 1 .0 43 *4 4 7 .0 4 6 .0 4 8 .1
(ppm) 50 5 4 .3 52 .6 51 .4 47 *4 5 1 .6
100 5 4 .6 5 5 .6 52 .2 5 1 .0 53-4
200 5 6 .4 5 4 .3 55 .2 5 4 .0 5 5 .1
GA means
(d ay s) 5 4 .2 5 2 .8 51 .6 4 9 .6 52.03
R e s u l ts  from  a n a ly s i s  o f  v a r ia n c e :  
A ncym idol**, GAn s , ancym ido l x GAns
** = p l e s s  th a n  .0 1  
ns = n o n s ig n i f i c a n t
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T ab le  7 8 . A n a ly s is  
ancym ido l and GA on 
J u b i l e e '  m a rig o ld
o f  v a r ia n c e  f o r  e f f e c t s  
days to  f i r s t  bloom f o r
o f
' Orange
Source o f D egrees o f Mean
V a r ia t io n Freedom S quare
Rep 4 1 9 .4 0
Ancymidol 3 178 .95**
GA 3 7 7 .4 8
Ancymidol x  GA 9 7 .2 3
R e s id u a l 60 4 1 .3 0
C o rre c te d  t o t a l 79 4 2 .9 1
** = P less than .01
SUMMARY AND CONCLUSIONS
R e s u lts  o f  e x p e rim e n ts  show g e n e ra l  s im i­
l a r i t i e s  w ith  some i r r e g u l a r i t i e s .  I n  g e n e r a l  ancym ido l 
and SADH red u ced  h e i g h t s — as in  th e  c a se  o f  h e l l  p e p p e r , 
h o t p e p p e r , cabbage , p e tu n ia ,  z i n n ia ,  and m a r ig o ld . As 
age o f  p l a n t  in c r e a s e d ,  th e  e f f e c t  on h e ig h t  became l e s s  
a p p a re n t .  W ith th e  f a l l  tom ato c ro p , ancym ido l 
d e c re a s e d  h e ig h t w ith  GA a t  0 ppm; b u t  w ith  GA a t  
400 ppm a d d i t io n  o f  ancym ido l in c r e a s e d  h e i g h t .  The 
r e d u c t io n  in  h e ig h t  fo u n d  a g re e s  w ith  o th e r  r e p o r t s  
(125 , 74* 7 5 , 43)* U nexpected  r e s u l t s  in c lu d e d  th e  
f a c t  t h a t  h e ig h t  and c irc u m fe re n c e  o f  c u rd  o f  c a u l i ­
f lo w e r  w ere in c re a s e d  w ith  an cy m id o l, u n l ik e  th e  c i r ­
cum ference o f  head  o f  cabbage w hich  was d e c re a s e d .
GA in c re a s e d  h e ig h ts  o f  b e l l  p e p p e r  and tom ato  
in  ag reem en t w ith  r e s u l t s  r e p o r te d  by many a u th o rs  ( 1 1 6 , 
154* 155 , 1 5 6 ) . GA was se en  to  overcom e s h o r te n in g  o f  
p la n t  c a u se d  by an cy m id o l in  a m anner s i m i l a r  to  t h a t  
r e p o r te d  f o r  o th e r  g ro w th  r e t a r d a n t s  (SO, 59 , 155,
162).
F r o s t  r e s i s t a n c e  o f  e g g p la n t was in c re a s e d  by 
ancym ido l in  ag reem en t w ith  r e s u l t s  fou n d  w ith  cabbage 
and SADH (9 2 ) .
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Ancymidol g e n e ra l ly  d id  n o t in f lu e n c e  number 
o f  f r u i t  and th e s e  f in d in g s  a r e  in  agreem ent w ith  
th o s e  o f  P h a tak  and W ittw er (1 1 1 ) . Ancymidol d id  
in c re a s e  number o f  f r u i t  w ith  b e l l  p ep p e r and reduce  
number o f  f lo w e rs  o f  h o t p e p p e r . GA reduced  number 
o f  f r u i t  i n  s p r in g  to m ato , e g g p la n t and b e l l  p e p p e r .
Ancymidol d id  n o t in c re a s e  w eig h t o f  i n d i ­
v id u a l  f r u i t  e x c e p t f o r  c a u l i f lo w e r .  I t  d e c re a se d  
w eigh t o f  head o f  cab b ag e . GA d e c re a se d  w eigh t o f  
f r u i t  o f  tom ato in  c o n t r a s t  t o  f in d in g s  by C o u rte s  and 
D rin k w a ter ( 3 0 ) .  One c o n c lu s io n  i s  t h a t  ancym idol 
ch a n n e ls  th e  p l a n t ' s  energy  away from  grow th o f  
v e g e ta t iv e  t i s s u e s ,  w h ile  GA en co u rag es v e g e ta t iv e  
g row th . Ancymidol d e c re a se d  w eigh t o f  h o t p ep p e r 
p la n ts  a t  h ig h e r  le v e l s  o f  GA; b u t w ith  GA a t  0 ppm, 
ancym idol in c re a s e d  th e  w e ig h t.
GA in c re a s e d  days to  h a r v e s t  f o r  s p r in g  to m ato , 
e g g p la n t ,  and b e l l  p ep p e r; y e t  red u ced  days t o  h a rv e s t  
f o r  f a l l  tom ato in  agreem ent w ith  some r e p o r t s  (120 , 
169)• Ancymidol in c re a s e d  days to  h a r v e s t  f o r  s p r in g  
to m a to , e g g p la n t,  and m arig o ld  in  agreem ent w ith  
f in d in g s  o f  B ryan (1 4 ) .  Ancymidol te n d e d  to  s h o r te n  
days t o  h a rv e s t  f o r  f a l l  tom ato  in  c o n t r a s t  w ith  
f in d in g s  by Read and F ie ld h o u se  (1 2 4 )- D if fe re n c e s  i n  
re sp o n se  o f  f a l l  and s p r in g  tom ato  may be due t o
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d i f f e r e n t  w ea th e r  c o n d i t io n s  o r  t o  d i f f e r e n t  tim e  o f  
a p p l i c a t io n — f a l l  tom ato  p la n ts  w ere o ld e r  when 
t r e a t e d .
From th e  l im i te d  d a ta  on b r o c c o l i ,  i t  can 
t e n t a t i v e l y  be su g g e s te d  t h a t  SADH slow ed m a tu r i ty  in  
b r o c c o l i  w h ile  GA sp eed ed  m a tu r i ty .  SADH te n d e d  to  
h o ld  head  o f  b r o c c o l i  in  a compact h a r v e s ta b le  fo rm .
GA encouraged  b r o c c o l i  t o  f lo w e r .
Y ie ld  in  s p r in g  to m ato , b e l l  p ep p e r, and egg­
p la n t  was d e c re a se d  by GA. Ancymidol in c re a s e d  y i e ld  
o f  s p r in g  tom ato  and  c a u l i f lo w e r .  The e f f e c t  o f  
ancym ido l on c a u l i f lo w e r  ap p eared  to  have a  w o rth w h ile  
p o t e n t i a l .  Of p ro m is in g  use  in  b ed d in g  p la n t  p ro d u c tio n  
a re  th e  f a c t s  t h a t  ancym idol red u ced  h e ig h t  in  p e tu n ia ,  
z in n ia ,  and m a rig o ld ; in c re a s e d  b ra n c h in g  in  p e tu n ia ,  
and d e la y e d  f i r s t  bloom b u t n o t seco n d  and t h i r d  
bloom s.
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